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(57) ABSTRACT

There is provided a method for manufacturing an electronic
component package, wherein a first electronic component
and a second electronic component are placed on a carrier,
and a sealing resin layer is formed on the carrier, followed
by the carrier being peeled away to be removed, and thereby
providing a package precursor in which the first and second
electronic components are embedded such that an electrode
of at least one of the first and second electronic components
is exposed at a surface of the sealing resin layer. Upon the
placing of the first and second electronic components, the
first and second electronic components are positioned such
that their height levels differ from each other. After the
removal of the carrier, a metal plating layer is formed such
that the metal plating layer is in contact with the exposed
surface of the electrode of the at least one of the first and
second electronic components.
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Fig. 2B

First electronic component Second electronic component

\\\\\ N \
i
Sealing resin layer 7 7] )

. — T |- Electrode
S \ /7 AN ;k;—~
/ N
: /K///] N BN }/ A

Electrode Metal layer

Stepped portion provided by
partial removal of metal layer

~ Second \\
; : electronic |
First electronic component / Component\]

‘\\\ AN,

\ ™ \\5'(

Electrodg\\ \ — /‘;/ \\\\ \> (’/{/
NN TR H

’ e
Qutside surface level « ------ J/ ________
of metal plating layer \

/

Metal piating ia’yer Metal plating layer
(Metal plating pattern layer "A") (Metal plating pattern layer "B")




U.S. Patent

Sep. 20, 2016

Sheet 4 of 14

US 9,449,944 B2

7 1
49 3\0 3)1 %8?%5’5@ Sonedt
s AN .36 @ b
Fig. 3E \\ i \< N -—
a5
\L 3/5 e - 21 \L ] }Step
s N ]20 s B

Fig.

3G

. 3H

7S\
1

surface 40A

surface 40B

~—v50’ Dry plating layer

{Dry plating process)

50”7 wet plating layer 50
(Wet plating process)

¥ ]

v 72 M L

Refatively
thick

(
50A

3//
T
{

508



U.S. Patent Sep. 20, 2016 Sheet 5 of 14 US 9,449,944 B2

Fig. 4A

\\%\‘/ ZiN D
) L% /I\ Q/f\/ \/ J—eo

Yl

_‘I

5OA 508
Fig. 4B
N \\
\r\\\:géé; Y:Ti<ij\\\ \\
Zg /H//}\ -

Dicing operation
Fig., 4C 100

A \L\ AN AN

AV N/ o '
LN R A




U.S. Patent Sep. 20, 2016 Sheet 6 of 14 US 9,449,944 B2

Fig. 5A \z

Size of indent surface portion
35 ‘Iérl_wldth d|rec§§‘;n /36

Fig. 8§D | !

40

Fig. 5F

\/50’ Dry plating layer
(Dry plating process)

Fig. 5F

(Wet plating process)

\ XA T [
| b 50!
y ~—50 Wet plating layer 50

Fig. 6§¢G




U.S. Patent Sep. 20, 2016 Sheet 7 of 14 US 9,449,944 B2

Fig. 6

100

)
i (60
50A 508



U.S. Patent Sep. 20, 2016 Sheet 8 of 14 US 9,449,944 B2

Fig. 7A O
l 35
S
[T T T T TR T ~-~,;h~,»5‘[—-/26
; 15a)20
Y=, S
Fig. 7B 10{ 7> "’“’”““"'36
e - ]
[ NN < ) N
30 31
Fig. 7C l, e |
] == 110
T e e }20
Fig. 7D 4{0 100,
AN =V,
NN
Fig., 7F 39 3)1
N\ ; q%%\ N 36
N N

Fig. 7TF

\ AN Y

\\\ EfE;Efj AN
\ o= ,V s \ /,50’ Dry plating layer

(Dry plating process)

= ) N
\ \ \{%ﬁ] 50’ }
50
)

Fig. 7G

%gj > 13 )
T—-50 Wet plating layer

(Wet platin rocess
Fig. 70 36 30 — et plating b

jﬁ%%;z z% / * \ Stepped portion

SO0A 35 50B



U.S. Patent Sep. 20, 2016 Sheet 9 of 14 US 9,449,944 B2

Fig. &

31
30 10
40 /
\ 36
\ 3\ \\ \J( \\ /_‘]O
XA 17

N === N =

100

rFrig. 9

Electronic component placed via
sub-carrier or metal layer

. ,"w ,’m/’m/’:
-/ g ey .
- rm. LZZ'/QZ. -

Carrier

Electrode component-disposing region



U.S. Patent

Sep. 20, 2016 Sheet 10 of 14 US 9,449,944 B2
Fig. 10A 3[)
35
e
N 4\24}20
-31 (Light-emitting element)
==y
il ,:-.jA;_‘_,-_.-—/Z']
20 31 (Light-emitting element)
Fig. I10B Z \I———;:L—)ﬁ&ﬂ
§;§] _:\~V:-_J_‘~:,-|f~{k ———/‘21
][if;--,‘::; ST e -2~ T ':-‘;:Aii}}zo
Fig. 10C
) = |46
ek dioioooo

S \‘.4 N
N AN Yo x . ’
= L 50
Fig. 10F
\\ \\ —zzoee ~ ‘\
. R ml AN 9
N N 77T VI N \\ 50

Fig. 10G

31 (Light-emitting element)
J

50A

_\_/5091

Dry plating layer
(Dry plating process)

Wet plating layer
(Wet plating process)

50



U.S. Patent Sep. 20, 2016 Sheet 11 of 14 US 9,449,944 B2

Fig. 11
100

| ;3‘4*(\\1“%/{ < e

/31
30 % /
!
\ ~¥ ! 508’ (Dry plating layer)
e
?
504 (Dry plating
layer) .. 35 \
N —~J1-50R!" (Wet plating layer)
o AN
14
50A  (Wet plating \ \
( layer) B




U.S. Patent Sep. 20, 2016

Overlapping regi

Sheet 12 of 14

on

in vertical direction

Electrode of electronic
component

/

e

.

1
| |
| |
! |
I 1
i |
| 1

i Upper
}
1 /
LJV/Q‘ Lower principal surface area "A"
|
|
/—’*\?\*—— Upper principal surface area "B”
Lower

Metal plating pattern layers "A" and "B"
(50A and 50B)

!

Electrode of electronic
component

=

Mutual surface contact T

. £,
wirrrid

Metal plating pattern layers "A" and "B”
(50A and 50B)

US 9,449,944 B2



U.S. Patent Sep. 20, 2016 Sheet 13 of 14 US 9,449,944 B2

Fig. 13

Upper surface ¥

- / .3 L N 46
T XJ
P . il _
} < L Stepped portion




U.S. Patent Sep. 20, 2016 Sheet 14 of 14 US 9,449,944 B2

Fig. 14APRIORART

Package with circuit substrate
(Wiring-bonding type / Flip-chip type)

Inductor LSl
I Contr\c\ﬂ IC / MLC
]
KPR et
[ I i ] 1

Fig. 148 PRIORART

Package with lead frame

inductor LSi
> Control IC MLC




US 9,449,944 B2

1
ELECTRONIC COMPONENT PACKAGE
AND METHOD FOR MANUFACTURING
SAME

TECHNICAL FIELD

The present disclosure relates to an electronic component
package and a method for manufacturing the electronic
component package. More particularly, the present disclo-
sure relates to a package product equipped with an electronic
component, and a method for manufacturing such package
product.

BACKGROUND OF THE INVENTION

With the advance of electronic devices, various package
technologies have been developed in the electronics field.
For example, a packaging (i.e., packaging technique) using
a circuit substrate or a lead frame has been developed for a
mounting of electronic components such as IC and inductor.
That is, there have been used “package with circuit sub-
strate” and “package with lead frame” as a general package
form for the electronic component.

“Package with circuit substrate” (see FIG. 14A) has such
a form that the electronic component has been mounted on
the circuit substrate. This package is generally classified as
“Wire Bonding type (W/B type)” and “Flip Chip type (F/C
type)”. While on the other hand, “package with lead frame”
(see FIG. 14B) has such a form that a lead frame, which may
be composed of a lead or die pad, is included therein. In this
lead frame-type package as well as the circuit substrate-type
package, a bonding of the various electronic components is
provided by a soldering or the like.

PATENT DOCUMENTS
Prior Art Patent Documents

PATENT DOCUMENT 1: U.S. Pat. No. 7,927,922
PATENT DOCUMENT 2: U.S. Pat. No. 7,202,107
PATENT DOCUMENT 3: JP2008-522396

SUMMARY OF THE INVENTION

The technologies of the prior art cannot provide a satis-
factory performance in terms of a heat releasing and a
connection reliability in a high-density packaging.

Under the above circumstances, an embodiment of the
present invention has been created. In other words, an object
of an embodiment of the present invention is to provide an
electronic component package and a manufacturing method
therefor, which can achieve an improvement of the heat
releasing and the connection reliability in the high-density
packaging.

In order to achieve the above-mentioned object, an
embodiment of the present invention provides a method for
manufacturing an electronic component package,

wherein a first electronic component and a second elec-
tronic component are placed on a carrier, and a sealing resin
layer is formed on the carrier, followed by the carrier being
peeled away to be removed, and thereby providing a pack-
age precursor in which the first and second electronic
components are embedded such that an electrode of at least
one of the first and second electronic components is exposed
at a surface of the sealing resin layer,
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2

wherein, upon the placing of the first and second elec-
tronic components, the first and second electronic compo-
nents are positioned such that their height levels differ from
each other, and

wherein, after the removal of the carrier, a metal plating
layer is formed such that the metal plating layer is in contact
with the exposed surface of the electrode of the at least one
of the first and second electronic components.

Furthermore, an embodiment of the present invention
provides an electronic component package, comprising:

a sealing resin layer;

first and second electronic components buried in the
sealing resin layer, an electrode of each of the first and
second electronic components being flush with a surface of
the sealing resin layer; and

metal plating pattern layers “A” and “B”, the metal
plating pattern layer “A” being in connection with the
electrode of the first electronic component, the metal plating
pattern layer “B” being in connection with the electrode of
the second electronic component,

wherein a part of the surface of the sealing resin layer is
provided as an indent surface portion, and the electrode of
either one of the first and second electronic components is
flush with the indent surface portion, and thereby the elec-
trode of the first electronic component and the electrode of
the second electronic component are on the different plane
levels from each other, and

wherein each of the metal plating pattern layers “A” and
“B” has a layered structure of a wet plating layer and a dry
plating layer, the wet plating layer being located relatively
outside, the dry plating layer being located relatively inside.

In accordance with the electronic component package
according to an embodiment of the present invention, the
metal plating layer is provided so that it is in direct contact
with the electronic component, which can achieve the
improvement of the heat releasing performance and the
connection reliability in the high-density packaging.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 includes schematic illustrations showing a concept
of a manufacturing method of an electronic component
package according to an embodiment of the present inven-
tion.

FIG. 2A includes schematic illustrations showing a con-
cept of a manufacturing method of an electronic component
package according to an embodiment of the present inven-
tion.

FIG. 2B includes schematic illustrations showing a con-
cept of a manufacturing method of an electronic component
package according to an embodiment of the present inven-
tion.

FIGS. 3A to 3H are process-cross sectional views sche-
matically illustrating a manufacturing method of an elec-
tronic component package according to the first embodiment
of the present invention.

FIGS. 4A to 4C are process-cross sectional views sche-
matically illustrating a manufacturing method of an elec-
tronic component package according to the first embodiment
of the present invention.

FIGS. 5A to 5G are process-cross sectional views sche-
matically illustrating a manufacturing method of an elec-
tronic component package according to the second embodi-
ment of the present invention.

FIG. 6 is a cross-sectional view schematically illustrating
a configuration of an electronic component package
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obtained by the manufacturing method according to the
second embodiment of the present invention.

FIGS. 7A to 7H are process-cross sectional views sche-
matically illustrating a manufacturing method of an elec-
tronic component package according to the third embodi-
ment of the present invention.

FIG. 8 is a cross-sectional view schematically illustrating
a configuration of an electronic component package
obtained by the manufacturing method according to the third
embodiment of the present invention.

FIG. 9 is a schematic view for an electronic component
package precursor with a plurality of electronic component-
disposing regions included therein.

FIGS. 10A to 10G are process-cross sectional views
schematically illustrating a manufacturing method of a light-
emitting element package according to an embodiment of
the present invention.

FIG. 11 includes cross-sectional views schematically
illustrating a configuration of an electronic component pack-
age obtained by the manufacturing method according to the
first embodiment of the present invention.

FIG. 12 includes schematic views for explaining “surface
contact” (i.e., “direct bonding”/“surface bonding™) accord-
ing to an embodiment of the present invention.

FIG. 13 is a cross-sectional view schematically illustrat-
ing a configuration of an electronic component package
(light-emitting element package) according to an embodi-
ment of the present invention.

FIGS. 14A and 14B are cross-sectional views schemati-
cally illustrating a configurations of an electronic component
package of the prior art.

DETAILED DESCRIPTION OF THE
INVENTION

Findings as Basis for Invention

The inventors have found out that the conventional pack-
aging technologies mentioned in the paragraph “BACK-
GROUND OF THE INVENTION” have the following
problems.

The package technology regarding “package with circuit
substrate” (see FIG. 14A) makes it possible to provide a
high-density packaging. However, there has been still prob-
lem of a heat releasing, the problem being attributed to the
presence of the circuit substrate. The cost of the substrate in
itself is not negligible, and thus “package with circuit
substrate” is not necessarily satisfactory in terms of cost.
Furthermore, the cost for a wire bonding or flip-chip mount-
ing is also not negligible, and thus the cost reduction thereof
is desired. In this regard, a costly mounter is generally
required in the flip-chip mounting.

As for the lead frame-type package (see FIG. 14B), the
lead frame in itself makes it difficult to provide a fine
process. Thus, the lead frame-type package is not appropri-
ate for the high-density packaging. The lead frame-type
package as well as the circuit substrate-type package is
associated with the soldering, which could raise a concern
about so-called “solder flash™ upon the whole sealing with
resin material. Due to the solder flash, these packages are not
necessarily satisfactory in terms of connection reliability.
Specifically, there is such a concern that the solder material
used for the connection of package components can be
re-melted due to the heating of the soldering for module
packaging, and thus the re-melted solder material may seeps
into the fine interstices (the seeping being referred to
“flash™), or may adversely cause a short circuit.
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Under the above circumstances, an embodiment of the
present invention has been created. In other words, a main
object of an embodiment of the present invention is to
provide a packaging technology capable of satisfying the
desired heat releasing and connection reliability in the
high-density packaging.

Rather than addressing as merely extensions of conven-
tional arts, the inventors tried to accomplish the above main
object by addressing from a new point of view. As a result,
the inventors have created the invention of an electronic
component package and a manufacturing method thereof,
both of which are capable of achieving the above main
object. Specifically, an embodiment of the present invention
provides a method for manufacturing an electronic compo-
nent package,

wherein a first electronic component and a second elec-
tronic component are placed on a carrier, and a sealing resin
layer is formed on the carrier, followed by the carrier being
peeled away to be removed, and thereby providing a pack-
age precursor in which the first and second electronic
components are in an embedded state such that an electrode
of at least one of the first and second electronic components
is exposed at a surface of the sealing resin layer,

wherein, upon the placing of the first and second elec-
tronic components, the first and second electronic compo-
nents are positioned such that their height levels differ from
each other, and

wherein, after the removal of the carrier, a metal plating
layer is formed such that the metal plating layer is in contact
with the exposed surface of the electrode of the at least one
of the first and second electronic components.

One of the features of the manufacturing method of the
electronic component package according to an embodiment
of the present invention is that, upon the placing of the first
and second electronic components, the first and second
electronic components are positioned such that height levels
of the first and second electronic components differ from
each other, and thereby the electrode of the first electronic
component and the electrode of the second electronic com-
ponent are exposed at the surface of the sealing resin layer
such that they are on the different plane levels from each
other.

Furthermore, an embodiment of the present invention also
provides an electronic component package, comprising:

a sealing resin layer;

first and second electronic components buried in the
sealing resin layer, an electrode of each of the first and
second electronic components being flush with a surface of
the sealing resin layer; and

metal plating pattern layers “A” and “B”, the metal
plating pattern layer “A” being in connection with the
electrode of the first electronic component, the metal plating
pattern layer “B” being in connection with the electrode of
the second electronic component,

wherein a part of the surface of the sealing resin layer is
provided as an indent surface portion, and the electrode of
either one of the first and second electronic components is
flush with the indent surface portion, and thereby the elec-
trode of the first electronic component and the electrode of
the second electronic component are on the different plane
level from each other, and

wherein each of the metal plating pattern layers “A” and
“B” has a layered structure of a wet plating layer and a dry
plating layer, the wet plating layer being located relatively
outside, the dry plating layer being located relatively inside.

One of the features of the electronic component package
according to an embodiment of the present invention is that
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a part of the surface of the sealing resin layer is provided as
an indent surface portion, and the electrode of either one of
the first and second electronic components is flush with the
indent surface portion, and thereby the electrode of the first
electronic component and the electrode of the second elec-
tronic component are on the different plane level from each
other, and that the each of the metal plating pattern layers
has the layered structure of the wet plating layer located
relatively outside and the dry plating layer located relatively
inside.

In accordance with an embodiment of the present inven-
tion, the desired heat releasing and connection reliability can
be satisfied while achieving the low-cost mounting.

With respect to the “heat-releasing performance” accord-
ing to an embodiment of the present invention, a mounting
with no wire bonding or no bump is provided (that is, there
is provided a wire bonding-less/bump-less package), which
enables the heat from the electronic component to be
released effectively via the metal plating layer, i.e., the metal
plating pattern layer. In this regard, the metal plating layer
can be made of a material with high thermal conductivity
(e.g., copper material), and also can be provided as “metal
plating layer having the large thickness”. Therefore, an
embodiment of the present invention makes it possible to
effectively release the heat via the metal plating layer to the
outside thereof.

An embodiment of the present invention can also achieve
a packaging with no need of “soldering”. As a result, the
packaging with no soldering material included therein can
be achieved. This makes it possible to avoid the unfavorable
“solder flash™, which leads to an improvement of the con-
nection reliability.

Furthermore, an embodiment of the present invention can
produce the metal plating layers with their thicknesses being
different from each other in accordance with the electronic
component. This makes it possible to achieve not only the
provision of the metal plating layer capable of meeting the
needs of the high-density mounting, but also the provision of
the thick metal plating pattern layer capable of meeting the
needs of the suitable heat-releasing performance in the
single one package. In other words, with respect to the
electronic component where the extremely narrow pitch or
the fine patterning is required, the formation of the high-
density metal plating pattern layer can be achieved by the
smaller thickness of the metal plating layer for the connec-
tion portion and the wiring portion. It should be noted that,
in general, the fine patterning can be readily achieved if the
thickness of the metal is smaller. While on the other hand,
with respect to the electronic component where the heat
releasing is particularly required in view of the large electric
current, the formation of the metal plating pattern layer with
an improved heat releasing property can also be achieved by
the larger thickness of the metal plating layer.

Furthermore, the package according to an embodiment of
the present invention has a “substrate-less structure”. The
substrate-less structure, i.e., no substrate of the package can
contribute to a low-cost manufacturing of the package due to
no cost of the substrate. As for such “substrate-less struc-
ture”, it makes possible to achieve a more simplified pack-
aging process, compared to the wire bonding or flip-chip
mounting process, which can also contribute to the low cost
manufacturing.

An electronic component package and a manufacturing
method thereof according to an embodiment of the present
invention will be hereinafter described in more detail. It
should be noted that various parts or elements are schemati-
cally shown in the drawings wherein their dimensional
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proportions and their appearances are not necessarily real
ones, and are merely illustrated for the purpose of making it
easy to understand the present invention.

[Manufacturing Method of the Present Invention]

The manufacturing method of the electronic component
package according to an embodiment of the present inven-
tion will be firstly described below. The manufacturing
method according to an embodiment of the present invention
is at least characterized in that, upon the provision of a
package precursor using the carrier, the first and second
electronic components are positioned with respect to the
carrier such that height levels of the first and second elec-
tronic components differ from each other.

The package precursor can be provided by the placing of
the first and second electronic components onto the carrier,
and the subsequent forming of the sealing resin layer on the
carrier, followed by the peeling removal of the carrier. In
particular, the carrier, which has served as a supporter for the
placement of the electronic components and the formation of
the sealing resin layer, is eventually peeled away to be
removed. The removal of the carrier enables the electrode of
the first electronic component and the electrode of the
second electronic component to be exposed at the surface of
the surface of the sealing resin layer to provide the package
precursor (see FIGS. 3, 5 and 7). The manufacturing method
according to an embodiment of the present invention has
such a feature that the first and second electronic compo-
nents are positioned upon the placement thereof with respect
to the carrier, such that the height levels of the first and
second electronic components (e.g., the surface levels of
their electrodes regarding the first and second electronic
components) are different from each other.

The phrase “the first and second electronic components
are positioned such that height levels of the first and second
electronic components differ from each other” as used herein
means that the first and second electronic components are
placed such that the first and second electronic components
are not located on the same plane level as each other. In other
words, the first and second electronic components are posi-
tioned such that their levels differ from each other in the
direction of the thickness of the carrier or electronic com-
ponents. In particular, the first and second electronic com-
ponents are positioned such that the surface level of the
electrode of the first electronic component is different from
the surface level of the electrode of the second electronic
component in the thickness direction of the carrier or
electronic components.

In a preferred embodiment, either one or both of the first
and second electronic components to be placed on the carrier
is an electronic component equipped with a sub-carrier or a
metal layer (see the lower illustrations in FIG. 1). Such
embodiment enables the height levels of the first and second
electronic components to be different from each other due to
the sub-carrier or the metal layer. More specifically, as
shown in the lower illustrations of FIG. 1, it is preferred that
the sub-carrier or the metal layer is preliminarily provided in
the first and/or second electronic components such that the
sub-carrier or the metal layer is in contact with the
electrode(s) of the first and/or second electronic compo-
nents. Upon the provision of the package precursor, the
electronic component (i.e., first and/or second electronic
components) is preferably placed on the carrier such that the
sub-carrier or the metal layer is located between the elec-
tronic component and the carrier. The presence of the
sub-carrier or the metal layer enables the first and second
electronic components to be positioned at their different
height levels from each other. As such, the first electronic
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component and the second electronic component are located
at the different level by the thickness of the sub-carrier or the
metal layer.

The term “carrier” as used herein means a part which is
used as a supporter for the placement of the electronic
component and the formation of the sealing resin layer, and
is eventually peeled away for removal thereof. For example,
the carrier may be a sheet-like part. The sheet-like part may
be adhesive and/or flexible. The term “sub-carrier” as used
herein means a carrier which is similar to, but different from
the above-described carrier. As such, term “sub-carrier” is
referred to a sheet-like part with the size of its principal
surface being smaller than that of the carrier.

The term “electrode” as used herein not only means an
electrode provided in the first or second electronic compo-
nent, but also means a metal layer which can eventually
compose the electrode. Thus, in a case of a part having a
form of a metal layer during the manufacturing of the
package, the part can be regarded as “electrode” if the part
can eventually serve as an electrode of the electronic com-
ponent package at the final stage.

In a case where the sub-carrier is used, it is preferred that
not only the carrier, but also the sub-carrier is peeled away
to be removed. This enables the surface of the sealing resin
layer to have an indent surface portion or a stepped portion
(see the upper illustration in FIG. 2A). Namely, the removal
of the sub-carrier located between the carrier and the elec-
tronic component (i.e., first electronic component and/or
second electronic component) makes it possible to form the
indent surface portion or the stepped portion in the surface
of the sealing resin layer, the indent surface portion or the
stepped portion being in an exposed state at the surface
region of the sealing resin layer. The indent surface portion
thus formed has a size attributed to the sub-carrier. In
particular, the concave dimension of the indent surface
portion (i.e., dimension of stepped portion) can correspond
to the thickness dimension of the sub-carrier. In a case of the
electronic component equipped with the metal layer, a
partial removal of the metal layer enables the surface of the
sealing resin layer to have the stepped portion. For example,
the partial removal can be performed by an additional
formation of a metal plating layer with respect to the metal
layer, followed by a partial removal of the metal and metal
plating layers. As shown in FIG. 2B, a part of the metal layer
is removed to form the stepped portion in the surface of the
sealing resin layer, the stepped portion being in an exposed
state at the surface region of the sealing resin layer. Similarly
to “indent surface portion”, the stepped portion thus formed
has a size attributed to the metal layer. In particular, the size
of the stepped portion can correspond to the thickness
dimension of the metal layer.

In the manufacturing method according to an embodiment
of the present invention, it is preferred that the peeling
removal of the carrier enables the electrode of at least one of
the first and second electronic components to be exposed to
the outside. It is particularly preferred that the peeling
removal of the carrier enables the exposed electrode of at
least one of the first and second electronic components to be
flush with the surface of the sealing resin layer. Thus, the
exposed electrode of the electronic component (i.e., at least
one of the first and second electronic components) is pref-
erably such that the surface of the electrode of the electronic
component and the surface of the sealing resin layer are on
the same plane level as each other. In the case of the use of
the sub-carrier, not only the peeling removal of the carrier,
but also the peeling removal of the sub-carrier is performed,
and thereby the exposed electrode of at least one of the first
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and second electronic components can be flush with the
indent surface portion of the sealing resin layer (see the
upper illustration in FIG. 2A). In this regard, the removal of
the sub-carrier located between the carrier and the electronic
component (i.e., first electronic component and/or second
electronic component) makes it possible to form the indent
surface portion in the surface of the sealing resin layer such
that the exposed electrode of the electronic component is
flush with the indent surface portion, for example. This
means that, in the case of the use of the sub-carrier, the
electrode of the first or second electronic component is
exposed at the surface of the sealing resin layer such that a
sealing resin layer’s surface corresponding to the bottom of
the indent surface portion, and the surface of the electrode
of'the first or second electronic component are positioned on
the same plane level as each other.

The peeling removal of the sub-carrier may be performed
at the same time when the carrier is peeled away for removal
thereof. Thus, the carrier and the sub-carrier are integrally
peeled away to be removed. In a case where at least one of
the carrier and the sub-carrier is adhesive, the carrier and the
sub-carrier can be peeled away to be removed under such a
condition that the carrier and the sub-carrier are connected
to each other.

In a preferred embodiment of the present invention, a
metal plating layer (preferably a metal plating pattern layer)
in connection with the electrode of the first electronic
component, and also a metal plating layer (preferably a
metal plating pattern layer) in connection with the electrode
of the second electronic component are formed. In this
regard, the different height levels of the first and second
electronic components can cause the difference in the layer
thickness between the metal plating layer in connection with
the electrode of the first electronic component and the metal
plating layer in connection with the electrode of the second
electronic component. Specifically, as shown in the lower
illustrations of FIGS. 2A and 2B, the metal plating layer in
connection with the electrode of the first electronic compo-
nent and the metal plating layer in connection with the
electrode of the second electronic component are formed by
the metal plating process such that the outer surfaces of
respective ones of the metal plating layers are on the same
plane level as each other, in which case the thickness of the
metal plating layer in connection with the electrode of the
first electronic component and the thickness of the metal
plating layer in connection with the electrode of the second
electronic component are different from each other due to
the different height levels of the first and second electronic
components. In this case, the difference in the thickness
between the metal plating layers can correspond to the
concave dimension of the indent surface portion (the dimen-
sion of stepped portion, i.e., the thickness dimension of the
sub-carrier or metal layer), or the difference in thickness
between the sub-carriers.

The manufacturing method of the present invention can
be performed in various process embodiments, which will
be now described below.

First Embodiment

The process of the manufacturing method according to the
first embodiment of the present invention is shown in FIGS.
3A-3H and FIGS. 4A-4C.

The first embodiment of the present invention is charac-
terized in that the manufacturing method comprises the steps
of:
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(1) placing the first electronic component onto an adhesive
carrier used as the carrier;

(ii) providing the second electronic component equipped
with an adhesive sub-carrier as the sub-carrier,

(iii) placing the second electronic component equipped
with the adhesive sub-carrier onto the adhesive carrier, the
placed second electronic component being not overlapped
with the placed first electronic component;

(iv) forming the sealing resin layer on the adhesive carrier
such that the first and second electronic components are
covered with the sealing resin layer, and thereby the pre-
cursor of the electronic component package is produced;

(v) peeling away the adhesive carrier and the adhesive
sub-carrier from the precursor of the electronic component
package, and thereby the electrode of the first electronic
component and the electrode of the second electronic com-
ponent are exposed at the surface of the sealing resin layer;
and

(vi) forming the metal plating layer such that the metal
plating layer is in contact with the exposed surface of the
electrode of the first electronic component and the exposed
surface of the electrode of the second electronic component,

wherein the different height levels of the first and second
electronic components from each other is provided in the
step (iii) due to the adhesive sub-carrier located between the
adhesive carrier and the second electronic component, and

wherein the formation of the metal plating layer in the
step (vi) is performed by a dry plating process and a
subsequent wet plating process.

The first embodiment will now be described in more
detail. First, as the step (i), at least one kind of the first
electronic component 30 is placed on the adhesive carrier 20
(see FIG. 3A). Namely, the placing of the first electronic
component 30 is performed such that the first electronic
component 30 is attached to the adhesive carrier 20. Next,
the steps (i1) and (iii) are carried out. As shown in FIGS. 3B
and 3C, the second electronic component 31 equipped with
the adhesive sub-carrier 21 is provided, and thereafter such
second electronic component 31 is attached to the adhesive
carrier 20. The attaching of the second electronic component
31 equipped with the adhesive sub-carrier is performed such
that the first electronic component 30 and the second elec-
tronic component 31 are not overlapped with each other. In
particular, the second electronic component 31 equipped
with the adhesive sub-carrier 21 is preferably placed under
such a condition that the adhesive sub-carrier 21 is located
between the adhesive carrier 20 and the second electronic
component 31.

Each of the adhesive carrier 20 and the adhesive sub-
carrier 21 may be a carrier sheet which is suitably composed
of a base and an adhesive layer, for example. As shown in
FIG. 3A, the carrier sheet having a two-layered structure in
which the adhesive layer 26 is provided on a supporting base
24 may be used. In terms of a suitable peeling of the
adhesive carrier or sub-carrier (the peeling being later per-
formed), it is preferred that the supporting base 24 is
flexible.

The supporting base 24 of the carrier sheet may be any
suitable sheet-like part as long as it cannot adversely affect
“disposing/placing of electronic component” or “formation
of sealing resin layer”. For example, the material for the
supporting base 24 may be a resin, a metal and/or a ceramic.
Examples of the resin may include polyester resin (e.g.,
polyethylene terephthalate, polyethylene naphthalate),
acrylic resin (e.g., polymethylmethacrylate), polycy-
cloolefin and polycarbonate. Examples of the metal for the
supporting base 24 may include iron, copper, aluminium and
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alloy thereof. By way of example, the metal may be a
stainless material (e.g., SUS). Examples of the ceramic for
the supporting base 24 may include apatite, alumina, silica,
silicon carbide, silicon nitride, and boron carbide. The
thickness of the supporting base is preferably in the range of
0.1 mm to 2.0 mm, more preferably in the range of 0.2 mm
to 1.0 mm (for example, 0.2 mm), because of the “sheet-
like” form of the adhesive carrier or sub-carrier.

While on the other hand, the adhesive layer 26 may be any
suitable one as long as it has an adhesive property with
respect to the electronic component. For example, the adhe-
sive layer may comprise at least one kind of adhesive
material selected from the group consisting of acrylic resin-
based adhesive, urethane resin-based adhesive, silicone
resin-based adhesive and epoxy resin adhesive. The thick-
ness of the adhesive layer 26 is preferably in the range of 2
um to 100 pm, more preferably in the range of 5 pm to 20
um (for example, 10 um). As the adhesive layer 26, a
double-faced adhesive tape may be used. In this regard, the
double faced tape wherein an adhesive layer is provided on
both principal surfaces of a resin film layer (e.g., PET film)
may be used, for example. In view of suitable formation of
the stepped portion in the sealing resin layer’s surface at
which the electrode (30,31) is exposed by the peeling
removal of the sub-carrier, the adhesive layer 26 of the
adhesive carrier 20 preferably has a stronger adhesion than
that of the sub-adhesive carrier 21. The sub-adhesive carrier
21 may be substantially a single layer of the adhesive layer
26, as shown in FIG. 3B.

Each of the first electronic component 30 and the second
electronic component 31 may be any suitable one as long as
it is a circuit component/element used in the electronics
packaging field. Examples of the electronic component may
include an IC (e.g., control IC), an inductor, a semiconductor
element (e.g., MOS: metal-oxide semiconductor), a capaci-
tor, a power element, a light-emitting element (e.g., LED), a
chip resistor, a chip capacitor, a chip varistor, a chip therm-
istor and a chip laminate filter, a connection terminal and the
like.

As shown in FIG. 3A, the placing of the first electronic
component 30 is preferably such that the electrode 35
thereof makes contact with the adhesive carrier 20. This
enables the electrode 35 of the electronic component 30 to
be suitably exposed at a later step for the peeling removal of
the adhesive carrier 20. As for the second electronic com-
ponent 31 equipped with the adhesive sub-carrier 21, it is
preferred that the electrode 36 of the second electronic
component is in contact with the sub-carrier 21. This enables
the electrode 36 of the eclectronic component 31 to be
suitably exposed at a later step for the peeling removal of the
adhesive sub-carrier 21.

At a point in time after the placing step (iii) of the second
electronic component, the height level of the first electronic
component 30 and the height level of the second electronic
component 31 are different from each other, as shown in
FIG. 3C. As seen from the illustration of FIG. 3C, the height
levels of the first and second electronic components 30, 31
are different from each other due to the adhesive sub-carrier
21 located between the second electronic component 31 and
the adhesive carrier 20. In particular, the second electronic
component 31 is positioned at higher height level than the
first electronic component 30.

Subsequent to the steps (ii) and (iii), the step (iv) is carried
out. Namely, as shown in FIG. 3D, the sealing resin layer 40
is formed on the adhesive carrier 20 such that the electronic
components 30, 31 are covered with the sealing resin layer
40. This results in a production of a precursor 100' of the
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electronic component package. The formation of the sealing
resin layer 40 can be performed by applying a resin material
onto an adhesive surface of the adhesive carrier 20 by a
spin-coating process or a doctor-blade process, followed by
being subjected to a heat treatment or a light-exposure
treatment. In other words, the sealing resin layer 40 can be
provided by subjecting the applied resin material to a heat or
light curing treatment. Alternatively, the sealing resin layer
40 may be provided by putting a resin film on the adhesive
surface of the adhesive carrier 20. Furthermore, the sealing
resin layer 40 may be provided by filling an uncured
powdered or liquid resin into a die, followed by a heat curing
thereof.

The material for the sealing resin layer 40 may be any
suitable one as long as it exhibits an electrical insulation
property. For example, the material of the sealing resin layer
may be an epoxy-based resin or a silicone-based resin. The
thickness of the sealing resin layer 40 is preferably in the
approximate range of 0.5 mm to 5.0 mm, and more prefer-
ably in the approximate range of 1.2 mm to 1.8 mm.

Subsequent to the step (iv), the step (v) is carried out.
Namely, as shown in FIG. 3E, the adhesive carrier 20 and the
adhesive sub-carrier 21 are peeled away from the precursor
100" of the electronic component package, and thereby the
electrode 35 of the first electronic component 30 and the
electrode 36 of the second electronic component 31 are
exposed at the surface of the sealing resin layer 40.

The peeling removal of the adhesive sub-carrier 21
located between the second electronic component 31 and the
adhesive carrier 20 enables the surface of the sealing resin
layer to be provided with the indent surface portion 45. In
other words, the adhesive sub-carrier 21 is peeled away to be
removed, and thereby the indent surface portion 45 is
exposed. As seen from the illustration in FIG. 3E, the indent
surface portion 45 has a size attributed to the adhesive
sub-carrier 21. In particular, the concave dimension of the
indent surface portion 45 (i.e., dimension of stepped portion)
can correspond to the thickness dimension of the adhesive
sub-carrier 21.

In the peeling removal step (v), the electrode 35 of the first
electronic component 30 and the electrode 36 of the second
electronic component 31 are preferably exposed at the
surface of the sealing resin layer such that the electrodes 35,
36 are flush with the surface of the sealing resin layer. In
particular, the second electronic component 31, which is
associated with the adhesive sub-carrier 21, is exposed at the
indent surface portion 45 of the sealing resin layer such that
the electrode 36 of the second electronic component is flush
with the indent surface portion 45. As such, the electrode 35
of'the first electronic component 30 is exposed at non-indent
surface portion (i.e., sealing resin surface other than the
indent surface portion 45) such that the electrode 35 is flush
with the non-indent surface portion, whereas the electrode
36 of the second electronic component 31 is exposed at the
indent surface portion 45 such that the electrode 36 is flush
with the indent surface portion 45. Especially as for the
second electronic component 31, the electrode 36 thereof is
preferably exposed at the sealing resin layer 40 such that the
electrode surface of the second electronic component 31 and
the bottom surface of the indent surface portion 45 are
substantially on the same plane level as each other.

According to the embodiment of the present invention,
the presence of the adhesive sub-carrier 21 makes it possible
to not only form the indent portion in the surface of the
sealing resin layer 40, but also create a stepped form
regarding the exposed surfaces of the first and second
electronic components 30, 31. More specifically, the pres-
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ence of the adhesive sub-carrier 21, which is locally located
between the second electronic component 31 and the adhe-
sive carrier 20 at the bonding surface between the electronic
components (30, 31)/sealing resin layer 40 and the adhesive
carrier, can create the stepped form between exposed sur-
faces 40A and 40B of the sealing resin layer 40, and thereby
the exposed surface of the first electronic component 30
(especially the exposed surface of the electrode thereof) and
the exposed surface of the second electronic component 31
(especially the exposed surface of the electrode thereof) are
on the different plane levels from each other (see the
right-sided illustration of FIG. 3E). This is due to such a
configuration of the package precursor that the first elec-
tronic component 30 and a surrounding portion of the
sealing resin layer are in contact with a contact surface “a”
of the adhesive carrier 20, whereas the second electronic
component 31 and a surrounding portion of the sealing resin
layer are in contact with a contact surface “b” of the
adhesive sub-carrier 21 located on the adhesive carrier 20
(see the right-sided illustration of FIG. 3D). While the first
electronic component 30 and exposure surface 40A of the
sealing resin layer are on the same plane level as each other,
and also the second electronic component 31 and exposure
surface 40B of the sealing resin layer are on the same plane
level as each other, the first and second electronic compo-
nent 30, 31 are on the different height levels from each other
as a whole by the thickness dimension of the adhesive
sub-carrier 21.

The stepped form regarding the electronic components
and the exposure surface of the sealing resin layer can be
effectively provided due to the thickness of the adhesive
sub-carrier, and thereby the exposed surface of the first
electronic component 30 (especially, the exposed surface of
the electrode 35 thereof) and the exposed surface of the
second electronic component 31 (especially, the exposed
surface of the electrode 36 thereof) can be exposed at
different plane levels from each other. This means that the
stepped form between the exposed surface of the first
electronic component 30 (especially, the exposed surface of
the electrode thereof) and the exposed surface of the second
electronic component 31 (especially, the exposed surface of
the electrode thereof) can be controlled by the thickness of
the adhesive sub-carrier. For example, in a case where the
thickness of the adhesive sub-carrier is in the range of 2 pm
to 100 um, preferably in the range of 5 pm to 100 um (e.g.,
about 50 um), the dimension of the stepped portion between
the exposed surface of the first electronic component 30
(especially, the exposed surface of the electrode thereof) and
the exposed surface of the second electronic component 31
(especially, the exposed surface of the electrode thereof) can
be in the range of 2 um to 100 um, preferably in the range
of 5 um to 100 um (e.g., about 50 um).

Subsequent to the step (v), the step (vi) is carried out.
Namely, the metal plating layer is formed such that it is in
contact with the exposure surface of the sealing resin layer
and the exposed surface of the electrodes of the electronic
components. It is preferred in the step (vi) that a dry plating
process is performed with respect to the exposure surface of
the sealing resin layer and the exposed surfaces of the
electrodes of the electronic components (see FIG. 3F), and
thereafter a wet plating process is performed (see FIG. 3G)
to form the metal plating layer 50. Such step (vi) has such
a process feature that a metal layer is directly provided with
respect to the exposure surface of the sealing resin layer and
the exposed surfaces of the electrodes of the electronic
components. The metal plating layer 50 can be provided as
a thick layer, and thus it can serve as “heat-releasing part”.
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Particularly when focusing on the manufacturing processes,
due to the dry plating process, the plating layer with being
thick and having good adhesion can be formed by the
subsequent wet plating process.

Examples of the dry plating process include a vacuum
plating process (Physical Vapor Deposition, i.e., PVD pro-
cess) and a chemical vapor plating process (Chemical Vapor
Deposition, i.e., CVD process). Examples of the vacuum
plating process include a sputtering process, a vacuum
deposition process, and an ion plating process. On the other
hand, examples of the wet plating process include an elec-
troplating process (e.g., electrolytic plating process), a
chemical plating process, and a hot-dip plating process. In a
preferred embodiment of the manufacturing method of the
present invention, the sputtering may be performed as the
dry plating process, whereas the electroplating (e.g., elec-
trolytic plating) may be performed as the wet plating pro-
cess.

The first electronic component 30 and the second elec-
tronic component 31 are on the different plane levels from
each other. In this regard, a filling plating process may be
performed so that the outermost layers of the metal plating
layer 50, which are in connection with the first and second
electronic components, are on the same plane levels as each
other. Furthermore, at a point in time after the suitable wet
plating process, a polishing process may be additionally
performed so as to polish the outermost layer of the wet
plating layer 50. Example of the polishing process may
include a CMP polishing, a tape polishing, a dry polishing,
a grinding, a lap polishing, and the like.

It is preferred in the step (vi) that a dry plating layer 50'
with its thickness of 100 nm to 1000 nm is formed by the dry
plating process (see FIG. 3F), and thereafter the wet plating
layer 50" with its thickness of 5 pm to 500 um is formed by
the wet plating process (see FIG. 3G). Namely, the dry
plating layer 50" is provided in the very thin form, whereas
the wet plating layer 50" is provided in the thick form, which
leads to a large thickness of the metal plating layer 50 as a
whole.

The first metal plating layer 50' formed by the dry plating
process preferably comprises at least one kind of metal
material selected from the group consisting of Ti (titanium),
Cr (chromium) and Ni (nickel). While on the other hand, the
wet plating layer 50" formed by the wet plating process
preferably comprises at least one kind of metal material
selected from the group consisting of Cu (copper), Ni
(nickel) and Al (aluminum).

By way of example, the dry plating layer 50" is not limited
to a single layer, but may be formed as a form of multiple
layers. For example, a Ti thin film layer and a Cu thin film
layer may be formed as the dry plating layer 50' by the
sputtering process. More specifically, the formation of the Ti
thin film layer is performed, followed by the formation of
the Cu thin film layer, the both formations being performed
by the sputtering process. On such sputtering layers having
the two-layers structure, it is preferable to form the thick
plating copper layer 50" by the electrolytic plating process.

Preferably, the metal plating layer 50 formed by the dry
and wet plating processes is subjected to a patterning
treatment. Specifically, as shown in FIG. 3H, the patterning
treatment of the metal plating layer 50 is preferably per-
formed so as to form the metal plating pattern layers “A”
50A and “B” 50B therefrom, the metal plating pattern layer
“A” 50A being in contact with the exposed surface of the
electrode of the first electronic component 30, the metal
plating pattern layer “B” 50B being in contact with the
exposed surface of the electrode of the second electronic
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component 31. The patterning treatment leads to a desired
wiring formation, e.g., a desired pattern formation of wirings
including an extraction electrode. The patterning in itself is
not particularly limited as long as it is used in the electronics
packaging field. For example, a photolithography process
can be available for the patterning, in which case a formation
of resist layer, an exposure to the light and subsequent
development, and an etching are sequentially performed.

According to an embodiment of the present invention, the
presence of the second adhesive carrier 21 enables the first
and second electronic components 30, 31 to be exposed at
the surface of the sealing resin layer under the condition of
their different plane levels from each other. Due to this, the
metal plating pattern layer “A” S0A and the metal plating
pattern layer “B” 50B are provided as different-thickness
plating pattern layers with their thicknesses being different
from each other (see the right-sided illustration of FIG. 3H).
In particular, the thickness of the metal plating pattern layer
“B” 50B can be larger than that of the metal plating pattern
layer “A” 50A, and thus the metal plating pattern layer “B”
50B can suitably serve as a more effective heat-releasing
part. While on the other hand, the metal plating pattern layer
“A” 50A, which is thinner than the metal plating pattern
layer “B” 50B, can suitably serve as a higher-density mount-
ing part such as a narrow pitch connection, a fine wiring and
the like.

The outermost layers of the metal plating pattern layers
“A” 50A and “B” 50B, which are relatively located at the
side of outermost, can be on the same plane level as each
other. This can be appropriate for the formation of the resist
layer and the mounting of the electronic package with
respect to a substrate at a later stage.

In addition to the formations of the metal plating pattern
layers “A” 50A and “B” 50B in contact with the exposed
surfaces of the electrodes of the electronic components, a
further metal plating pattern layer may be formed, the
further layer being in no contact with both of “exposed
surface of the electrode of the first electronic component 30”
and “exposed surface of the electrode of the second elec-
tronic component 31”. The further metal plating pattern
layer enables the heat to be directly released therethrough, in
addition to or instead of through the surfaces of the sealing
resin and electrodes of the electronic components.

Subsequent to the patterning treatment of the metal plat-
ing layer, a resist layer is preferably formed with respect to
the metal plating pattern layer. For example, it is preferred
as shown in FIG. 4A that a solder resist layer 60 is formed
on the surface of the sealing resin layer (the surface being an
exposed surface due to the peeling of the adhesive carrier)
such that the metal plating pattern layers “A” 50A and “B”
50B are partially covered with the resist layer. The formation
of the resist layer 60 may be the same as that generally used
in the electronics packaging field.

Through the above steps (with an additional step of the
dicing operation as shown in FIG. 4B, for example), there
can be finally obtained an electronic component package
100 as shown in FIG. 4C.

Second Embodiment

The process of the manufacturing method according to the
second embodiment of the present invention is shown in
FIGS. 5A-5G.

The second embodiment of the present invention is char-
acterized in that the manufacturing method comprises the
steps of:



US 9,449,944 B2

15

(1)' providing the first electronic component equipped
with a first adhesive sub-carrier used as the sub-carrier;

(ii)' providing the second electronic component equipped
with a second adhesive sub-carrier used as the sub-carrier;

(ii1)' placing the first electronic component equipped with
the first adhesive sub-carrier and the second electronic
component equipped with the second adhesive sub-carrier
on a supporting substrate (i.e., carrier), the placed first and
second electronic components being not overlapped with
each other;

(iv)' forming the sealing resin layer on the supporting
substrate such that the first and second electronic compo-
nents are covered with the sealing resin layer, and thereby
the precursor of the electronic component package is pro-
duced;

(v)' peeling away the supporting substrate, the first adhe-
sive sub-carrier and the second adhesive sub-carrier from the
precursor of the electronic component package, and thereby
the electrode of the first electronic component and the
electrode of the second electronic component are exposed at
the surface of the sealing resin layer; and

(vi)' forming the metal plating layer such that the metal
plating layer is in contact with the exposed surface of the
electrode of the first electronic component and the exposed
surface of the electrode of the second electronic component,

wherein the different height levels of the first and second
electronic components from each other is provided in the
step (iii))' due to the first adhesive sub-carrier located
between the supporting substrate and the first electronic
component and the second adhesive sub-carrier located
between the supporting substrate and the second electronic
component, and

wherein the formation of the metal plating layer in the
step (vi) is performed by a dry plating process and a
subsequent wet plating process.

The second embodiment will now be described specifi-
cally wherein the description for items overlapping the first
embodiment will be omitted. First, as the steps (i)' and (ii)',
the first electronic component 30 equipped with the first
adhesive sub-carrier 21A used as the sub-carrier is provided,
and also the second electronic component 31 equipped with
the second adhesive sub-carrier 21B used as the sub-carrier
is provided. As shown in FIG. 5A, it is preferred that the
electrode 35 of the first electronic component 30 is in contact
with the first adhesive sub-carrier 21A, and also the elec-
trode 36 of the second electronic component 31 is in contact
with the second adhesive sub-carrier 21B. This enables the
electrode 35 of the first electronic component 30 and the
electrode 36 of the second electronic component 31 to be
suitably exposed at a later peeling step of the adhesive
sub-carriers.

Subsequent to the steps (i)' and (ii)', the step (iii)' is carried
out. Namely, as shown in FIGS. 5A and 5B, the first
electronic component 30 equipped with the first adhesive
sub-carrier 21A and the second electronic component 31
equipped with the second adhesive sub-carrier 21A are
placed onto the supporting substrate 28 such that the placed
first and second electronic components 30, 31 are not
overlapped with each other.

At a point in time after the placing step (iii)' of the
electronic components, the height level of the first electronic
component 30 and the height level of the second electronic
component 31 are different from each other, as shown in
FIG. 5B. As seen from the illustration of FIG. 5B, the height
levels of the first and second electronic components 30, 31
are different from each other due to “first adhesive sub-
carrier 21A located between the first electronic component
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30 and the adhesive carrier 20” and “second adhesive
sub-carrier 21B located between the second electronic com-
ponent 31 and the adhesive carrier 20”. In particular, the
height levels of the first and second electronic components
30, 31 are different from each other due to the difference in
the sub-carrier thickness between the first adhesive sub-
carrier 21A and the second adhesive sub-carrier 21B.

The supporting substrate 28 used as the carrier may be any
suitable sheet-like part as long as it cannot adversely affect
“disposing/placing of electronic components™ or “formation
of sealing resin layer”. In terms of a suitable peeling of the
supporting substrate (the peeling being later performed), it is
preferred that the supporting substrate 28 is flexible. For
example, the material for the supporting substrate 28 may be
a resin, a metal and/or a ceramic. Examples of the resin for
supporting substrate 28 may include polyester resin (e.g.,
polyethylene terephthalate, polyethylene naphthalate),
acrylic resin (e.g., polymethylmethacrylate), polycy-
cloolefin and polycarbonate. Examples of the metal for the
supporting substrate 28 may include iron, copper, alu-
minium and alloy thereof. By way of example, the metal
may be a stainless material (e.g., SUS). Examples of the
ceramic for the supporting substrate 28 may include apatite,
alumina, silica, silicon carbide, silicon nitride, and boron
carbide. The thickness of the supporting substrate is prefer-
ably in the range of 0.1 mm to 2.0 mm, more preferably in
the range of 0.2 mm to 1.0 mm (for example, 0.2 mm),
because of the “sheet-like” form of the supporting substrate.
The supporting substrate 28 may be a carrier sheet in which
an adhesive layer is provided on a supporting base. In this
regard, the carrier sheet as described with respect to the first
embodiment may be used as the supporting substrate 28.
That is, the carrier sheet having a two-layered structure in
which the adhesive layer 26 is provided on the supporting
base 24 may be used. As for the first adhesive sub-carrier
21A and the second adhesive sub-carrier 21B, it is preferred
that they have weaker adhesion than the adhesive layer 26
provided on the supporting base 24. The reason for this is
that the adhesive sub-carriers 21A, 21B can be readily
peeled away to be removed under such a condition that the
adhesive sub-carriers 21A, 21B and the adhesive layer 26
are in connection with each other.

Subsequent to the step (iii)', the step (iv)' is carried out.
Namely, as shown in FIG. 50, the sealing resin layer 40 is
formed on the supporting substrate 28 such that the first and
second electronic components 30, 31 are covered with the
sealing resin layer 40. This results in a production of a
precursor 100" of the electronic component package. More
specifically, the formation of the sealing resin layer 40 is
performed such that the first electronic component 30 pro-
vided with respect to the supporting substrate 28 via the first
adhesive sub-carrier 21A and the second electronic compo-
nent 31 provided with respect to the supporting substrate 28
via the second adhesive sub-carrier 21B are covered with the
sealing resin layer 40, and thereby the precursor 100" of the
electronic component package is provided.

Subsequent to the step (iv)', the step (v)' is carried out.
Namely, as shown in FIG. 5D, the supporting substrate 28,
the first adhesive sub-carrier 21A and the second adhesive
sub-carrier 21B are peeled away from the precursor 100" of
the electronic component package, and thereby the electrode
35 of the first electronic component 30 and the electrode 36
of the second electronic component 31 are exposed at the
surface of the sealing resin layer 40.

The peeling removal of “first adhesive sub-carrier 21A
located between the first electronic component 30 and the
supporting substrate 28” and “second adhesive sub-carrier
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21B located between the second electronic component 31
and the supporting substrate 28 enables the surface of the
sealing resin layer 40 to be provided with the indent surface
portions 45A and 45B. In other words, the first and second
adhesive sub-carriers 21A and 21B are peeled away to be
removed, and thereby the indent surface portions 45A and
45B are exposed. As seen from the illustration in FIG. 5D,
the indent surface portion 45A has a size attributed to the
first adhesive sub-carrier 21A, and the indent surface portion
45B has a size attributed to the second adhesive sub-carrier
21B. In particular, the concave dimension of the indent
surface portion 45A (i.e., dimension of stepped portion) can
correspond to the thickness dimension of the first adhesive
sub-carrier 21A, and also the concave dimension of the
indent surface portion 45B (i.e., dimension of stepped por-
tion) can correspond to the thickness dimension of the
second adhesive sub-carrier 21B.

In the peeling removal step (v)', the electrode 35 of the
first electronic component 30 and the electrode 36 of the
second electronic component 31 are preferably exposed at
the surface of the sealing resin layer such that the electrodes
35, 36 are flush with the surface of the sealing resin layer. In
particular, the first electronic component 30, which is asso-
ciated with the first adhesive sub-carrier 21A, is exposed at
the indent surface portion 45A of the sealing resin layer such
that the electrode 35 of the first electronic component is flush
with the indent surface portion 45A. Similarly, the second
electronic component 31, which is associated with the
second adhesive sub-carrier 21B, is exposed at the indent
surface portion 45B of the sealing resin layer such that the
electrode 36 of the second electronic component is flush
with the indent surface portion 45B. As for the first elec-
tronic component 30, the electrode 35 thereof is preferably
exposed at the sealing resin layer such that the electrode
surface of the first electronic component 30 and the bottom
surface of the indent surface portion 45A are substantially on
the same plane level as each other. As for the second
electronic component 31, the electrode 36 thereof is pref-
erably exposed at the sealing resin layer such that the
electrode surface of the second electronic component 31 and
the bottom surface of the indent surface portion 45B are
substantially on the same plane level as each other.

According to the embodiment of the present invention,
the presence of the first and second adhesive sub-carriers
21A, 21B makes it possible to not only form the indent
portion in the surface of the sealing resin layer, but also
create a stepped form regarding the exposed surfaces of the
first and second electronic components 30, 31. More spe-
cifically, the presence of the first adhesive sub-carrier 21A,
which is locally located between the first electronic compo-
nent 30 and the supporting substrate 28 at the bonding
surface between the electronic components (30, 31)/sealing
resin layer 40 and the supporting substrate, can create the
stepped form. Similarly, the presence of the second adhesive
sub-carrier 21B, which is locally located between the second
electronic component 31 and the supporting substrate 28 at
the bonding surface between the electronic components (30,
31)/sealing resin layer 40 and the supporting substrate, can
also create the stepped form. At the sealing resin layer
having the stepped forms, the electrode 35 of the first
electronic component 30 and the electrode 36 of the second
electronic component 31 are respectively exposed, and
thereby the exposed surface of the first electronic component
30 (especially the exposed surface of the electrode thereof)
and the exposed surface of the second electronic component
31 (especially the exposed surface of the electrode thereof)
are on the different plane levels from each other (see
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right-sided illustration of FIG. 5D). While the first and
second electronic components 30, 31 and exposure surface
of the sealing resin layer are on the same plane level as each
other, the first and second electronic component 30, 31 are
on the different height levels from each other as a whole by
the difference in the thickness dimension between the first
and second adhesive sub-carrier 21A and 21B. The stepped
form regarding the electronic components and the exposure
surface of the sealing resin layer can be effectively provided
due to the thickness of the adhesive sub-carrier, and thereby
the exposed surface of the first electronic component 30
(especially, the exposed surface of the electrode 35 thereof)
and the exposed surface of the second electronic component
31 (especially, the exposed surface of the electrode 36
thereof) can be exposed at different plane levels from each
other. The difference in the thickness dimension between the
first adhesive sub-carrier 21A and the second adhesive
sub-carrier 21B may be in the approximate range of 2 um to
100 um (e.g., about 50 pum).

Subsequent to the step (v)', the step (vi)' is carried out.
Namely, the metal plating layer is formed such that it is in
contact with the exposed surfaces of the electrodes of the
first and second electronic components. In the step (vi), a
dry plating process is performed with respect to the exposure
surface of the sealing resin layer and the exposed surfaces of
the electrodes of the electronic components (see FIG. 5E),
and thereafter a wet plating process is performed (see FIG.
5F) to form the metal plating layer 50. Similarly to the first
embodiment, Such step (vi)' has such a process feature that
a metal layer is directly provided with respect to the expo-
sure surface of the sealing resin layer and the exposed
surfaces of the electrodes of the electronic components. The
metal plating layer 50 can be provided as a thick layer, and
thus it can serve as “heat-releasing part”. Particularly when
focusing on the manufacturing processes, due to the dry
plating process, the plating layer with being thick and having
good adhesion can be formed by the subsequent wet plating
process. According to the second embodiment of the present
invention, the presence of the first and second adhesive
sub-carriers 21 A, 21B enables the first and second electronic
components 30, 31 to be exposed at the surface of the sealing
resin layer under the condition of the different plane levels
from each other. Due to this, the metal plating pattern layer
“A” 50A and the metal plating pattern layer “B” 50B are
provided as different-thickness plating pattern layers with
their thicknesses being different from each other. In particu-
lar, the thickness of the metal plating pattern layer “B” 50B
can be larger than that of the metal plating pattern layer “A”
50A, and thus the metal plating pattern layer “B” 50B can
suitably serve as a more effective heat-releasing part. While
on the other hand, the metal plating pattern layer “A” S0A,
which is thinner than the metal plating pattern layer “B”
50B, can suitably serve as a higher-density mounting part
such as a narrow pitch connection, a fine wiring and the like.

Through the above steps (with an additional steps of the
formation of the solder resist layer and the dicing operation
for example, similarly to the first embodiment), there can be
finally obtained an electronic component package 100 as
shown in FIG. 6.

Third Embodiment

The process of the manufacturing method according to the
third embodiment of the present invention is shown in FIGS.
7A-TH.
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The second embodiment of the present invention is char-
acterized in that the manufacturing method comprises the
steps of:

(1)" placing the first electronic component onto an adhe-
sive carrier used as the carrier;

(i1)" providing the second electronic component equipped
with the metal layer;

(iii)" placing the second electronic component equipped
with the metal layer onto the adhesive carrier, the placed
second electronic component being not overlapped with the
placed first electronic component;

(iv)" forming the sealing resin layer on the adhesive
carrier such that the first and second electronic components
are covered with the sealing resin layer, and thereby the
precursor of the electronic component package is produced;

(v)" peeling away the adhesive carrier from the precursor
of the electronic component package, and thereby the elec-
trode of at least one of the first and second electronic
components is exposed at the surface of the sealing resin
layer; and

(vi)" forming the metal plating layer such that the metal
plating layer is in contact with the exposed surface of the
electrode of the at least one of the first and second electronic
components,

wherein the different height levels of the first and second
electronic components from each other is provided in the
step (iii)" due to the metal layer located between the
adhesive carrier and the second electronic component, and

wherein the formation of the metal plating layer in the
step (vi)" is performed by a dry plating process and a
subsequent wet plating process.

The third embodiment will now be described specifically
wherein the description for items overlapping the first and
second embodiments will be omitted. First, as the step (1)",
the first electronic component 30 is placed onto the adhesive
carrier, as shown in FIG. 7A. Namely, the placing of the first
electronic component 30 is performed such as the first
electronic component 30 is attached to the adhesive carrier
20.

Next, as the step (ii)", the second electronic component 31
equipped with the metal layer 10, as shown in FIG. 7B.
Namely, there is provided the second electronic component
31 with the metal layer 10 formed therein such that the
electrode 36 of the component 31 and the metal layer 10 are
in connection with each other.

For example, the metal layer 10 for the second electronic
component 31 comprises a metal material selected from the
group consisting of copper (Cu), aluminum (Al), silver (Ag),
palladium (Pd), platinum (Pt) and nickel (Ni). Preferably, the
metal layer 10 is one which can eventually compose the
electrode. The thickness of the metal layer 10 is preferably
in the range of 2 um to 100 pm, more preferably in the range
of 10 um to 100 um (for example, 50 um). The formation of
the metal layer 10 is not particularly limited as long as it is
performed in electronics mounting field. For the formation
of the metal layer 10, a plating process, or printing process
may be performed. As for the plating process, the dry and
wet plating processes may be performed to form the metal
layer, similarly to the plating process described with respect
to the first and second embodiments of the present invention.
Namely, the sputtering process may be performed as the dry
plating process, and thereafter the electroplating may be
performed as the wet plating process. See FIGS. 3F and 3G.
This means that the metal layer 10 may be provided as a
metal plating layer. Alternatively, as shown in FIGS. 3F and
3G, the metal layer 10 may be formed on such an electronic
component-sealing body that the electronic component 31 is
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preliminarily sealed with the resin, and the electrode 35
thereof is exposed at the resin. The metal layer 10 may be
subjected to a patterning process to form a wiring layer in
contact with the exposed surface of the electrode of the
second electronic component. That is, there may be provided
the second electronic component 31 equipped with the
wiring layer. The patterning of the metal layer 10 in itself is
not particularly limited as long as it is used in the electronics
packaging field. For example, a photolithography process
can be available for the patterning, in which case a formation
of resist layer, an exposure to the light and subsequent
development, and an etching are sequentially performed.

Subsequent to the step (ii)", the step (iil)" is carried out.
Namely, as shown in FIG. 7C, the second electronic com-
ponent 31 equipped with the metal layer 10 onto the adhe-
sive carrier 20 such that the placed second electronic com-
ponent 31 is not overlapped with the placed first electronic
component 30. That is, the second electronic component 31
with metal layer 10 included therein is attached to the
adhesive carrier 20 such that the first and second electronic
components 30, 31 are not overlapped with each other.

At a point in time after the placing step (iii)" of the second
electronic component, the height level of the first electronic
component 30 and the height level of the second electronic
component 31 are different from each other, as shown in
FIG. 7C. As seen from the illustration of FIG. 7C, the height
levels of the first and second electronic components 30, 31
are different from each other due to the metal layer 10
located between the second electronic component 31 and the
adhesive carrier 20. In particular, the second electronic
component 31 is positioned at higher height level than the
first electronic component 30.

Subsequent to the step (iii)", the step (iv)" is carried out.
Namely, as shown in FIG. 7D, the sealing resin layer 40 is
formed on the adhesive carrier 20 such that the first and
second electronic components 30, 31 are covered with the
sealing resin layer 40, and thereby a precursor 100' of the
electronic component package is produced.

Subsequent to the step (iv)", the step (v)" is carried out.
Namely, as shown in FIG. 7D, the adhesive carrier is peeled
away from the precursor of the electronic component pack-
age, and thereby the electrode of at least one of the first and
second electronic components is exposed at the surface of
the sealing resin layer.

The metal layer 10 is one which can eventually compose
the electrode, and thus it can be regarded as “electrode”. As
such, the step (v)", i.e., the peeling removal of the adhesive
carrier 20 from the precursor 100' of the electronic compo-
nent package enables the electrode 35 of the first electronic
component 30 and the electrode 36 of the second electronic
component 31 to be exposed at the surface of the sealing
resin layer 40.

Subsequent to the step (v)", the step (vo)" is carried out.
Namely, the metal plating layer is formed such that it is in
contact with the exposed surface of the electrode of the first
electronic component and the metal layer 10 of the second
electronic component. In the step (vi)", the dry plating
process is performed with respect to the exposure surface of
the sealing resin layer and the exposed surface of the metal
layer (see FIG. 7F), and thereafter the wet plating process is
performed (see FIG. 7G) to form the metal plating layer 50.
Similarly to the first embodiment, Such step (vi)" has such
a process feature that a metal layer is directly provided with
respect to the exposure surface of the sealing resin layer and
the exposed surface of the electrode of the electronic com-
ponent. The metal plating layer 50 can be provided as a thick
layer, and thus it can serve as “heat-releasing part”. Particu-



US 9,449,944 B2

21

larly when focusing on the manufacturing processes, due to
the dry plating process, the plating layer with being thick
and having good adhesion can be formed by the subsequent
wet plating process. According to the third embodiment of
the present invention, the presence of the metal layer 10
enables the electrodes of the first and second electronic
components 30, 31 sealed in the sealing resin layer 40 to be
exposed at the surface of the sealing resin layer under the
condition of the different plane levels from each other. The
patterning process of the metal plating layer 50 can provide
the metal plating pattern layers “A” 50A and “B” 50B, the
metal plating pattern layer “A” 50 A being in contact with the
electrode 35 of the first electronic component 30, the metal
plating pattern layers “B” 50B being in contact with the
electrode 36 of the second electronic component 31 (see
FIG. 7H). The metal plating pattern layer “A” 50A and the
metal plating pattern layer “B” 50B are provided as differ-
ent-thickness plating pattern layers with their thicknesses
being different from each other. In particular, the thickness
of the metal plating pattern layer “B” 50B can be larger than
that of the metal plating pattern layer “A” 50A, and thus the
metal plating pattern layer “B” 50B can suitably serve as a
more effective heat-releasing part. While on the other hand,
the metal plating pattern layer “A” 50A, which is thinner
than the metal plating pattern layer “B” 50B, can suitably
serve as a higher-density mounting part such as a narrow
pitch connection, a fine wiring and the like.

The patterning process of the metal plating layer 50
means a partial removal of the metal layer 10. This enables
the surface of the sealing resin layer to be provided with the
stepped portion, as shown in FIG. 7H. In other words, the
metal layer 10 is partially removed, and thereby the stepped
portions are exposed. As seen from the illustration in FIG.
7H, the stepped portion has a size attributed to the meta layer
10, and thus the dimension of the stepped portion can
correspond to the thickness dimension of the metal layer 10.

Through the above steps (with an additional steps of the
formation of the solder resist layer and the dicing operation
for example, similarly to the first embodiment), there can be
finally obtained an electronic component package 100 as
shown in FIG. 8.

(Concurrent Manufacturing of Plural Electronic Compo-
nent Packages)

According to an embodiment of the method of the present
invention, a plurality of the electronic component packages
can be manufactured concurrently. Specifically, as shown in
FIG. 9, the electronic components to be used for respective
ones of the electronic component packages are placed in the
respective ones of electronic component-disposing regions
on the carrier, and thereby a precursor of the electronic
component packages can be provided (in which a plurality
of package precursors are integrated with each other) at a
time. By a dicing operation after the peeling removal pro-
cess, a plurality of the electronic components are provided.
Specifically, at any point in time after the peeling removal of
the carrier, the dicing operation may be performed to divide
the electronic component-disposing regions of the metal
pattern layer into respectively-separated regions, which
results in a production of the plurality of electronic compo-
nent packages.

“Electronic component equipped with sub-carrier” and
“electronic component equipped with metal layer” can be
provided through the above concurrent disposing/dicing
processes. For example, “clectronic component equipped
with sub-carrier” can be produce by concurrently attaching
the plurality of the electronic components to the adhesive
carrier, followed by the dividing thereof into respective ones
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of'the electronic components 31 by the dicing operation. The
arrangement of the electronic components with respect to
the sub-carriers and the dicing pitch of the adhesive carrier
make it possible to control the size of the indent surface
portion formed in the exposure surface of the sealing resin
layer. In other words, the area of indent surface portion in the
widthwise direction (i.e., the widthwise area of the indent
portion, as shown in FIG. 5D) can be controlled, and thereby
the widthwise area of the metal plating pattern layer can be
controlled. In this regard, it is preferred that the width
dimension of the adhesive sub-carrier is larger than that of
the electronic component 30 to be placed on such adhesive
sub-carrier by 20 um to 500 um (e.g., about 100 pm). The
width dimension of the adhesive sub-carrier 21 is not limited
to this, and thus the adhesive sub-carrier 21 may be much
wider than the electronic component 30. For example in a
case where the metal plating pattern layer of the electronic
component package is required to function to more effec-
tively release the heat, the adhesive sub-carrier 21 may be
much wider than the electronic component 31 (e.g., the
width dimension of the sub-carrier being about 1000 pm),
and thereby the wide and thick metal plating pattern layer
may be provided through the formation of the patterned
plating layer. The same can be applied to the case of
“electronic component equipped with metal layer”. The
arrangement of the electronic components 31 with respect to
the metal layer 10 and the dicing pitch of the metal layer 10
make it possible to control the widthwise area of the
exposure surface of the sealing resin, and thereby the
widthwise area of the metal plating pattern layer can be
controlled.

(Manufacturing of Light-Emitting Package)

An embodiment of the method of the present invention
also makes it possible to suitably manufacture a light-
emitting element package when the light-emitting element is
provided as the electronic component (i.e., when the light-
emitting element is included as the electronic component to
be placed on the adhesive carrier). In the manufacturing of
the light-emitting element package, the formations of a
fluorescent layer and a transparent resin layer are performed
instead of the formation of the sealing resin layer. Specifi-
cally, the fluorescent layer 44 is formed surrounding the
light-emitting element, and thereafter the transparent resin
layer 46 is formed to cover the light-emitting element and
the fluorescent layer. As a result, there can be obtained a
desired light-emitting element package (see FIGS. 10A to
10G). It should be noted that FIGS. 10A to 10G is based on
the first embodiment, and the manufacturing of light-emit-
ting package according to the second or third embodiment is
similar to that of the first embodiment. The formations of the
fluorescent layer and the transparent resin layer may be
similar to those generally used in a conventional LED
package manufacturing.

[Electronic Component Package of Present Invention]

An electronic component package according to an
embodiment of the present invention will now be described.
The electronic component package of the present invention
is a package obtained by the above mentioned manufactur-
ing method according to an embodiment of the present
invention.

As shown in FIGS. 11, 6 and 8, the electronic component
package 100 according to an embodiment of the present
invention comprises:

a sealing resin layer 40;

first and second electronic components 30, 31 buried in
the sealing resin layer 40, electrodes 35, 36 of the first and
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second electronic components being flush with a surface of
the sealing resin layer 40; and

metal plating pattern layers “A” 50A and “B” 50B, the
metal plating pattern layer “A” 50A being in connection
with the electrode 35 of the first electronic component 30,
the metal plating pattern layer “B” 50B being in connection
with the electrode 36 of the second electronic component 31.

In the electronic component package 100 according to an
embodiment of the present invention, a part of the surface of
the sealing resin layer 40 is provided as an indent surface
portion, and the electrode (35 or 36) of either one of the first
and second electronic components 30, 31 is flush with the
indent surface portion, and thereby the electrode 35 of the
first electronic component 30 and the electrode 36 of the
second electronic component 31 are on the different plane
levels from each other. The metal plating pattern layers “A”
and “B” 50A, 50B have a layered structure of a wet plating
layer (50A", 50B") and a dry plating layer (50A', 50B"), the
wet plating layer being located relatively outside, the dry
plating layer being located relatively inside.

The electronic component package 100 according to an
embodiment of the present invention can be provided in
various embodiment.

(Electronic Component Package Obtained by Manufac-
turing Method According to First Embodiment)

FIG. 11 illustrates a configuration of the electronic com-
ponent package 100 obtained by manufacturing method
according to the first embodiment. As shown in FIG. 11, the
electronic component package 100 comprises the sealing
resin layer 40, the first and second electronic components
30, 31, the metal plating pattern layer “A” 50A in connection
with the electrode 35 of the first electronic component 30,
and the metal plating pattern layer “B” 50B in connection
with the electrode 36 of the second electronic component 31.

As shown in FIG. 11, the first electronic component 30
and the second electronic component 31 are in an embedded
state in the sealing resin layer 40. While the first and second
electronic components 30, 31 are embedded in the sealing
resin layer 40 such that the first and second electronic
components 30, 31 are flush with the sealing resin layer 40,
the first and second electronic components 30, 31 are
positioned on the different plane levels from each other.
Namely, “surface of the first electronic component 30 and
“surface of the second electronic component 31” are respec-
tively on substantially the same plane level as their sur-
rounding “surface of the sealing resin layer 40”. The surface
of the sealing resin layer 40 has the indent surface portion,
i.e., stepped portion between “surface of the first electronic
component 30” and “surface of the second electronic com-
ponent 317, and thereby “surface of the first electronic
component 30” and “surface of the second electronic com-
ponent 31” are on the different plane levels from each other.
As for the electronic component, it is preferred that the
electrodes 35, 36 of the electronic components are flush with
the sealing resin layer 40. In other words, the surfaces of the
electrodes 35, 36 of the electronic components are prefer-
ably on substantially the same plane as the surface of the
sealing resin layer 40.

In the package according to this embodiment of the
present invention, each of the metal plating pattern layers
“A” 50A and “B” 50B has a layered structure of the wet
plating layer (S0A", 50B") located relatively outside, and the
dry plating layer (50A', 50B") located relatively inside, as
shown in FIG. 11. As for the metal plating pattern layers “A”
50A, the dry plating layer 50A' is provided such that it is in
direct contact with the electronic component 30 (especially
the electrode 35 thereof), and the wet plating layer 50A" is
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provided on the dry plating layer (see lower-sided enlarged
illustration in FI1G. 11). Similarly, in the metal plating pattern
layers “B” 50B, the dry plating layer 50B' is provided such
that it is in direct contact with the electronic component 31
(especially the electrode 36 thereof), and the wet plating
layer 505" is provided on the dry plating layer (see lower-
sided enlarged illustration in FIG. 11). As such, the
phrase “ . . . located relatively outside” as used herein
substantially means that the layer is located distally with
respect to the exposed surface of the electrode of the
electronic component, and whereas the phrase “ . . . located
relatively inside” as used herein substantially means that the
layer is located proximally with respect to the exposed
surface of the electrode of the electronic component.

In the package according to an embodiment of the present
invention, the kind of the first and second electronic com-
ponents 30, 31 is not necessarily single one. Thus, a plural
kinds of electronic components may be provided in the
sealing resin layer 40 as the first and second electronic
components 30, 31. Examples of the electronic component
in the embedded state in the sealing resin layer 40 may
include an IC (e.g., control IC), an inductor, a semiconductor
element (e.g., MOS: metal-oxide semiconductor), a capaci-
tor, a power element, a light-emitting element (e.g., LED), a
chip resistor, a chip capacitor, a chip varistor, a chip therm-
istor and a chip laminate filter, a connection terminal and the
like. According to a preferred embodiment of the present
invention, the electrodes 35, 36 of the electronic components
are in an exposed state at the surface of the sealing resin
layer 40, and the metal plating pattern layers “A” 50A, “B”
50B are respectively in contact with the exposed electrodes
35, 36 of the electronic components.

In the package according to an embodiment of the present
invention, “exposed surface of electrode of the electronic
component” and “metal plating pattern layer provided on the
exposure surface of the sealing resin layer” are in an
electrical connection with each other via at least a part of the
metal plating pattern layers “A” and “B”. This leads to an
provision of an desired wiring form. In other words, a
suitable wiring form enables the metal plating pattern layers
A(50A) and B(50B) to be in an electrical connection with
each other, and thereby “electrodes 35, 36 of the electronic
components” and “metal plating pattern layer provided on
the exposure surface of the sealing resin layer” are in an
indirect connection with each other. With this wiring form,
the heat from the electronic component, if any, can be
suitably released through the metal plating pattern layers A,
B and the metal plating pattern layer provided on the
exposure surface of the sealing resin layer.

The sealing resin layer 40, in which the electronic com-
ponents are embedded, comprises an epoxy-based resin or a
silicone-based resin, for example. The thickness of the
sealing resin layer is preferably in the approximate range of
0.5 mm to 5.0 mm, and more preferably in the approximate
range of 1.2 mm to 1.8 mm.

In the electronic component package according to an
embodiment of the present invention, the dry plating layer
(50A', 50B"), which is formed by the dry plating process,
preferably comprises at least one kind of metal material
selected from the group consisting of Ti (titanium), Cr
(chromium) and Ni (nickel). Alternatively, the dry plating
layer (50A', 50B') may comprise other metal material, for
example at least one metal material selected from the group
consisting of Ag (silver), Al (aluminum), Al alloy, Au (gold),
Pt (platinum), Sn (tin), Cu (copper), W (tungsten) and the
like. The dry plating layer (50A', 50B') may serve as a
stress-relaxation layer, which may improve the connection
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reliability of the electronic component package. While on
the other hand, the wet plating layer (S0A", 50B"), which is
formed by the wet plating process, preferably comprises at
least one kind of metal material selected from the group
consisting of Cu (copper) and Al (aluminum). Alternatively,
the wet plating layer (50A", 50B") may comprise other
metal material, for example at least one metal material
selected from the group consisting of Ag (silver), Pd (pal-
ladium), platinum (Pt) and nickel (Ni). However, when
focusing on “heat releasing” in particular, it is preferred that
the material of the wet plating layer (S0A", 50B") has high
thermal conductivity which effectively contributes to the
heat releasing of the package. In this regard, the material of
the wet plating layer (50A", 50B") preferably comprises the
copper (Cw).

The dry plating layer (50A', 50B") has a very thin form,
and preferably has the thickness of nano-order, whereas the
wet plating layer (50A", 50B") has a thick form, and
preferably has the thickness of micron-order. This means
that most of the metal plating pattern layers “A” and “B”
(50A, 50B) consists of the wet plating layer. By way of
example, the thickness of the dry plating layer (50A', S0B")
is preferably in the range of 100 nm to 3000 nm (for
example, thickness 300 nm of Ti plus thickness 1000 nm of
Cu), the thickness of the wet plating layer (S0A", 50B") is
preferably in the approximate range of 5 um to 500 um, more
preferably in the approximate range of 18 um to 250 pum,
most preferably in the approximate range of 18 um to 125
um. As such, the wet plating layer (S0A", 50B") is thick, and
thereby the large thickness of the metal plating pattern layers
“A” and “B” (50A, 50B) can be suitably achieved.

As seen from FIG. 11, the electronic components 30, 31
and the metal plating pattern layers “A”, “B” (50A, 50B)
(directly) have mutual surface contact (or direct bonding/
surface bonding) with each other. As such, the metal plating
pattern layers “A”, “B” (50A, 50B) and the electronic
components 30, 31 are in electrical connection with each
other. Each of the dry plating layers 50A', 50B' of the metal
plating pattern layers “A”, “B” (50A, 50B) is such a thin
layer that exhibits the negligible thermal resistance or elec-
trical resistance. It can be thus considered in the present
invention that the thick wet plating layers S0A", S0B" of the
metal plating pattern layers “A”, “B” (50A, 50B) are in
direct surface contact (or direct bonding/surface bonding)
with the electronic components 30, 31, especially the elec-
trodes 35, 36 thereof.

The term “surface contact” (or direct bonding/surface
bonding) used herein means an embodiment wherein prin-
cipal surfaces (upper and lower surfaces) of respective ones
of the objects are contacted or bonded with each other, in
particular an embodiment wherein overlapping regions
between the principal surfaces (upper and lower surfaces) of
respective ones of the objects are all contacted with each
other. More specifically, the term “surface contact” (or direct
bonding/surface bonding) means an embodiment wherein
the overlapping regions between “principal surface of the
electronic component (i.e., lower principal surface of the
electrode thereof, exposed at the sealing resin layer)” and
“principal surface (i.e., upper principal surface) of the metal
plating pattern layer” are all contacted with each other. In
other words, the term “surface contact (or direct bonding/
surface bonding)” used herein means an embodiment
wherein the mutual overlapping regions of the metal plating
pattern layer and the electronic component (especially elec-
trode thereof) are all contacted, which corresponds to an
embodiment shown in FIG. 12 where the lower principal
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surface area “A” and the upper principal surface area “B” are
all contacted with each other.

Due to the thick metal plating pattern layer provided
based on “direct bonding or surface contact”, the electronic
component package can have an improved mechanical
strength as a whole. As a result, the metal plating pattern
layers “A” and “B” (50A, 50B) can serve as a supporting
layer for the electronic component and/or the metal pattern
layer. Furthermore, due to “surface contact” (or direct bond-
ing/surface bonding), the metal plating pattern layer is
capable of effectively releasing the heat from the electronic
component via such metal plating pattern layer to the
outside. That is, the metal plating pattern layers “A” and “B”
serve not only as the supporting layer of the package, but
also as a heat sink which effectively contributes to the
high-heat releasing performance of the package. As for the
heat sink of the electronic component package, at least a part
of the metal plating pattern layers “A” 50A and/or “B” 50B
can serve as a heat-releasing part of the package. In other
words, the metal plating pattern layer “A” 50A, the metal
plating pattern layer “B” 50B, and/or the further metal
plating pattern provided on the exposure surface of the
sealing resin layer, all of which are in direct or indirect
connection with the electrode of the electronic component,
can be used as the heat-releasing part in the electronic
component package.

Due to the high heat-releasing of the package, a perfor-
mance, an operating lifetime and the like of the electronic
component can be increased, and also degeneration and
discoloration of the sealing resin, which are attributed to the
heat, can be effectively prevented. Furthermore, due to the
“surface contact” (or direct bonding/surface bonding), the
electric resistance of the package is more desirable than that
of the case of the electrical connection via bump or wire. As
such, the package according to an embodiment of the present
invention enables a larger electric current to be applied
therein. For example, in a case of the light-emitting package
(e.g., LED package), the higher luminance can be achieved
due to the high heat-releasing and the large electric current.

In the electronic component package according to an
embodiment of the present invention, the thickness of the
metal plating pattern layer “A” S0A and the thickness of the
metal plating pattern layer “B” 50B differ from each other.
As seen from the illustration of FIG. 11, while the outermost
surface of the metal plating pattern layer “A” 50A (i.e.,
outside surface of the wet plating layer 50A") and the
outermost surface of the metal plating pattern layer “B” 50B
(i.e., outside surface of the wet plating layer 50B") are on the
same plane level as each other, the innermost surfaces
thereof are not on the same plane level as each other. As
such, the metal plating pattern layers “A” and “B” (50A,
50B) have different thickness from each other.

More specifically, the lower principal surface of the
second electronic component 31 (especially, the electrode 36
thereof), which is exposed at the surface of the sealing resin
layer, and is in connection with the metal plating pattern
layer “B” 50B, is located relatively inside, with respect to
the lower principal surface of the first electronic component
30 (especially, the electrode 35 thereof), which is also
exposed at the surface of the sealing resin layer, and is in
connection with the metal plating pattern layer “A” S0A.
Due to this, the metal plating pattern layer “B” 50B has the
larger thickness than that of the metal plating pattern layer
“A” 50A. The metal plating pattern layer “B” 50B with its
thick form can be locally located with respect to the elec-
tronic component requiring a more heat releasing, large
electric current driving, and the like, which leads to an
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achievement of a more effective high heat releasing. As for
the improved heat releasing, the second electronic compo-
nent 31 with which the thicker metal plating pattern layer is
in connection is in an embedded state in the sealing resin
layer 40 such that the second electronic component 31 is
located closer to the upper surface of the sealing resin layer
40 due to the indent surface portion (i.e., stepped portion) of
the sealing resin layer 40. This makes it possible to readily
release the heat from the second electronic component 31 to
the outside through the upper surface of the sealing resin
layer 40. As such, the embodiment of the present invention
can suitably achieve the improved heat releasing in view of
not only the thicker metal plating pattern layer, but also the
positioning level of the electronic component within the
sealing resin layer.

In the electronic component package according to an
embodiment of the present invention, not only the improved
heat releasing is provided, but also the higher density can be
provided since no lead frame is needed due to the mutual
surface contact (or direct bonding/surface bonding). This
allows the narrow-pitch connection with respect to the
exposed surface of the electrode of the electronic compo-
nent, and also the formation of the fine wirings. In particular,
the metal plating pattern layer “A” 50A, which is thinner
than the metal plating pattern layer “B” 50B, can contribute
to the high-density connection or wirings. As such, the
embodiment of the present invention can achieve the pack-
aging of higher-function and higher-density electronic com-
ponent. For example, the metal plating pattern layer “A”
50A can be locally located with respect to the electronic
component (e.g., IC) which requires narrower pitch connec-
tion and fine wirings due to the higher-density and down-
sizing thereof. The metal plating pattern layer “A” 50A can
contribute to the narrower pitch connection and fine wirings.

As for the difference in thickness in the electronic com-
ponent package according to an embodiment of the present
invention, the metal plating pattern layer “A” may comprise
a further metal plating pattern layer “A"™ in contact with a
sealing resin layer’s surface which is flush with the electrode
of the first electronic component. The thickness of the
further metal plating pattern layer “A"™ may be different
from that of the metal plating pattern layer “A”. Similarly,
the metal plating pattern layer “B” may comprise a further
metal plating pattern layer “B™ in contact with a sealing
resin layer’s surface which is flush with the electrode of the
second electronic component. The thickness of the further
metal plating pattern layer “B" may be different from that of
the metal plating pattern layer “B”. Referring to FIG. 11, the
further metal plating pattern layer “B"™ (50Bb) has the
different thickness from that of the metal plating pattern
layer “B” (50B), and particularly the further metal plating
pattern layer “B"™ (50Bb) is thinner than the metal plating
pattern layer “B” (50B). Such difference in thickness is
directly or indirectly attributed to the indent surface portion
i.e., stepped portion of the surface of the sealing resin layer

The package according to an embodiment of the present
invention may be provided with a resist layer in order to
achieve an more preferred form as a package product. In this
regard, the electronic component package may comprise a
resist layer provided with respect to the metal plating pattern
layers “A” and “B”. More specifically, it is preferred as
shown in FIG. 11 that the solder resist layer 60 can be
provided such that the metal plating pattern layers “A” S0A
and “B” 50B are partially covered with the resist layer 60.
The resist layer 60 in itself may be the same as that generally
provided in the electronics packaging field.
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(Electronic Component Package Obtained by Manufac-
turing Method According to Second Embodiment)

FIG. 6 illustrates a configuration of the electronic com-
ponent package 100 obtained by manufacturing method
according to the second embodiment. As shown in FIG. 6,
the electronic component package 100 has a similar con-
figuration to that of the first embodiment (and thus the
description for items overlapping the first embodiment will
be omitted).

The electronic component package 100 obtained by
manufacturing method according to the second embodiment
is characterized in that both of the first and second electronic
components are flush with the indent surface portion of the
sealing resin layer. In contrast, the electronic component
package 100 obtained by manufacturing method according
to the first embodiment has such a configuration that only the
second electronic component 31 is flush with the indent
surface portion of the sealing resin layer. In the electronic
component package 100 obtained by manufacturing method
according to the second embodiment, as shown in FIG. 6,
not only the second electronic component 31 is flush with
the indent surface portion of the sealing resin layer, but also
the first electronic component 30 is flush with another indent
surface portion of the sealing resin layer. The concave
dimensions (i.e., stepped portion’s dimensions) of the for-
mer and the latter regarding the indent surface portion are
different from each other, and thereby the thickness of the
metal plating pattern layer “A” S0A and the thickness of the
metal plating pattern layer “B” 50B differ from each other.

Specifically, the lower principal surface of the second
electronic component 31 (especially, the electrode 36
thereof), which is exposed at the surface of the sealing resin
layer, and is in connection with the metal plating pattern
layer “B” 50B, is located relatively inside, with respect to
the lower principal surface of the first electronic component
30 (especially, the electrode 35 thereof), which is also
exposed at the surface of the sealing resin layer, and is in
connection with the metal plating pattern layer “A” S0A.
This is due to the fact that the thickness of the second
adhesive sub-carrier 21B is larger than the thickness of the
first adhesive sub-carrier 21A, the adhesive sub-carriers
21B, 21A having been used in the manufacturing method of
the package. As such, the metal plating pattern layer “B”
50B has the larger thickness than that of the metal plating
pattern layer “A” 50A. The metal plating pattern layer “B”
50B with its thick form can be locally located with respect
to the electronic component requiring a more heat releasing,
large electric current driving, and the like, which leads to an
achievement of a more effective high heat releasing. The
difference in thickness between the metal plating pattern
layers “A” 50A and “B” 50B is preferably in the range of 2
um to 100 um, more preferably in the range of 5 um to 100
um (for example, about 50 pm). In the electronic component
package according to the second embodiment of the present
invention, not only the improved heat releasing is provided,
but also the higher density can be provided since no lead
frame is needed due to the mutual surface contact (or direct
bonding/surface bonding). This allows the narrow-pitch
connection with respect to the exposed surface of the
electrode of the electronic component, and also the forma-
tion of the fine wirings. In particular, the metal plating
pattern layer “A” 50A, which is thinner than the metal
plating pattern layer “B” 50B, can contribute to the high-
density connection or wirings. As such, the embodiment of
the present invention can achieve the packaging of higher-
function and higher-density electronic component. For
example, the metal plating pattern layer “A” 50A can be
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locally located with respect to the electronic component
(e.g., IC) which requires narrower pitch connection and fine
wirings due to the higher-density and downsizing thereof.
The metal plating pattern layer “A” 50A can contribute to
the narrower pitch connection and fine wirings.

(Electronic Component Package Obtained by Manufac-
turing Method According to Third Embodiment)

FIG. 8 illustrates a configuration of the electronic com-
ponent package 100 obtained by manufacturing method
according to the third embodiment. As shown in FIG. 8, the
electronic component package 100 has a similar configura-
tion to that of the first embodiment (and thus the description
for items overlapping the first embodiment will be omitted).

The electronic component package 100 obtained by
manufacturing method according to the third embodiment is
characterized in that the metal plating pattern layer “B” 50B
for the second electronic component includes the metal layer
10. In this regard, due to the fact that the metal layer 10 in
itself can be provided by the plating process, the metal
plating pattern layer “B” 50B for the second electronic
component has more number of the layers as a whole. For
example, the metal plating pattern layer “B” 50B has a
four-layered structure, i.e., two of structure composed of
“wet plating layer located relatively outside” and “dry
plating layer located relatively inside”. In the electronic
component package 100 according to the third embodiment,
the thickness of the metal plating pattern layer “A” 50A and
the thickness of the metal plating pattern layer “B” 50B
differ from each other.

Specifically, the lower principal surface of the second
electronic component 31 (especially, the electrode 36
thereof), which is exposed at the surface of the sealing resin
layer, and is in connection with the metal plating pattern
layer “B” 50B, is located relatively inside, with respect to
the lower principal surface of the first electronic component
30 (especially, the electrode 35 thereof), which is also
exposed at the surface of the sealing resin layer, and is in
connection with the metal plating pattern layer “A” 50A.
The metal plating pattern layer “B” 50B has the larger
thickness than that of the metal plating pattern layer “A”
50A by the thickness of the metal layer 10. As such, the
metal plating pattern layer “B” 50B can be locally located
with respect to the electronic component requiring a more
heat releasing, large electric current driving, and the like,
which leads to an achievement of a more effective high heat
releasing. The difference in thickness between the metal
plating pattern layers “A” and “B” 50A, 50B can be con-
trolled by the thickness of the metal layer 10. In this regard,
the difference in thickness between the metal plating pattern
layers “A” 50A and “B” 50B is preferably in the range of 2
pum to 100 um, more preferably in the range of 5 um to 100
um (for example, about 50 pum). In the electronic component
package according to the second embodiment of the present
invention, not only the improved heat releasing is provided,
but also the higher density can be provided since no lead
frame is needed due to the mutual surface contact (or direct
bonding/surface bonding). This allows the narrow-pitch
connection with respect to the exposed surface of the
electrode of the electronic component, and also the forma-
tion of the fine wirings. In particular, the metal plating
pattern layer “A” 50A, which is thinner than the metal
plating pattern layer “B” 50B, can contribute to the high-
density connection or wirings. As such, the embodiment of
the present invention can achieve the packaging of higher-
function and higher-density electronic component. For
example, the metal plating pattern layer “A” 50A can be
locally located with respect to the electronic component
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(e.g., IC) which requires narrower pitch connection and fine
wirings due to the higher-density and downsizing thereof.
The metal plating pattern layer “A” 50A can contribute to
the narrower pitch connection and fine wirings.

(Electronic Component Package with Light-Emitting Ele-
ment Included Therein)

In a case where a light-emitting element is included as the
electronic component, and thus the electronic component
package is a light-emitting element package, a fluorescent
layer and a transparent resin layer are preferably provided.
Instead of the sealing resin layer in which the electronic
component is embedded, it is preferred as shown in FIG. 13
that the fluorescent layer 44 is provided surrounding the
light-emitting element 31, and also the transparent resin
layer 46 is provided such that the light-emitting element 30
and the fluorescent layer 44 are covered with the transparent
resin layer. This makes it possible to achieve an more
preferred form of the electronic component package 100 as
the light-emitting element package. The material and thick-
ness for the fluorescent layer and the transparent resin layer
may be the same as those conventionally used in the general
LED packages. The term “light-emitting element” used
herein substantially means an element capable of emitting
the light. Examples of the light-emitting element include a
light-emitting diode (LED) and an electronic component
equipped therewith. As such, the term “light-emitting ele-
ment” as used herein means not only a “bare chip type LED
(i.e., LED chip)” but also a “discrete type light-emitting
element wherein a molding of the LED chip is provided”.
The LED chip may also be a semiconductor laser chip.

In a case where of the package including the light-
emitting element as the electronic component, the dry plat-
ing layer (e.g., layer 50B' in FIG. 13) of the metal plating
pattern layer can be suitably used as, a reflective layer. In
this case, the reflective layer is located beneath the light-
emitting element such that they are adjacent to each other.
The downward light emitted from the light-emitting element
can be reflected by this reflective layer, i.e., the dry plating
layer of the metal plating pattern layer B. As a result, the
downward light emitted from the light-emitting element can
be eventually reoriented upwardly by the reflective layer.
When the high reflectivity is an important consideration, the
dry plating layer (e.g., layer 50B' in FIG. 13) of the metal
plating pattern layer preferably comprises metal material
selected from the group of Ag (silver) and Al (aluminum).

As for the light extraction from the light-emitting ele-
ment, the electronic component package according to an
embodiment of the present invention is excellent in terms of
the light extraction through the upper surface of the sealing
resin layer. Specifically, in the electronic component pack-
age according to an embodiment of the present invention,
due to the indent surface portion (i.e., stepped portion) of the
sealing resin layer, the light-emitting element 31 is in an
embedded state in the sealing resin layer (especially, in the
transparent resin layer 46) such that the light-emitting ele-
ment 31 is located closer to the upper surface of the sealing
resin layer. As a result, there can be improved the light
extraction efficiency from the upper surface of the resin layer
(i.e., from light extraction surface of the package).

It should be noted that the present invention as described
above includes the following aspects:

The First Aspect:

A method for manufacturing an electronic component
package,

wherein a first electronic component and a second elec-
tronic component are placed on a carrier and a sealing resin
layer is formed on the carrier, followed by the carrier being
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peeled away to be removed, and thereby providing a pack-
age precursor in which the first and second electronic
components are embedded such that an electrode of at least
one of the first and second electronic components is exposed
at a surface of the sealing resin layer,

wherein, upon the placing of the first and second elec-
tronic components, the first and second electronic compo-
nents are positioned such that their height levels of the first
and second electronic components differ from each other,
and

wherein, after the removal of the carrier, a metal plating
layer is formed such that the metal plating layer is in contact
with the exposed surface of the electrode of the electronic
component (i.e., first electronic component and/or second
electronic component).

The Second Aspect:

The method according to the first aspect, wherein either
one or both of the first and second electronic components
placed on the carrier is an electronic component equipped
with a sub-carrier or a metal layer, and thereby the different
height levels of the first and second electronic components
from each other is provided due to the sub-carrier or the
metal layer.

The Third Aspect:

The method according to the first or second aspect,
wherein, after the removal of the carrier, a metal plating
pattern layer “A” and a metal plating pattern layer “B” are
formed, the metal plating pattern layer “A” being in con-
nection with the electrode of the first electronic component,
the metal plating pattern layer “B” being in connection with
the electrode of the second electronic component, and

wherein their thicknesses of the metal plating pattern
layers “A” and “B” differ from each other due to the different
height levels of the first and second electronic components.

The Fourth Aspect:

The method according to the second or third aspect,
wherein a peeling removal of the sub-carrier or a partial
removal of the metal layer is performed to form an indent
surface portion or a stepped portion in the surface of the
sealing resin layer.

The Fifth Aspect:

The method according to the fourth aspect, wherein the
peeling removal of the carrier causes the exposed electrode
of the at least one of the first and second electronic com-
ponents to be flush with the surface of the sealing resin layer,
and

wherein the peeling removal of the sub-carrier causes the
exposed electrode of either one of the first and second
electronic components to be flush with the indent surface
portion.

The Sixth Aspect:

The method according to any one of the second to fifth
aspects, comprising the steps of:

(1) placing the first electronic component onto an adhesive
carrier used as the carrier;

(ii) providing the second electronic component equipped
with an adhesive sub-carrier as the sub-carrier,

(iii) placing the second electronic component equipped
with the adhesive sub-carrier onto the adhesive carrier, the
placed second electronic component being not overlapped
with the placed first electronic component;

(iv) forming the sealing resin layer on the adhesive carrier
such that the first and second electronic components are
covered with the sealing resin layer, and thereby the pre-
cursor of the electronic component package is produced;

(v) peeling away the adhesive carrier and the adhesive
sub-carrier from the precursor of the electronic component
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package, and thereby the electrode of the first electronic
component and the electrode of the second electronic com-
ponent are exposed at the surface of the sealing resin layer;
and

(vi) forming the metal plating layer such that the metal
plating layer is in contact with the exposed surface of the
electrode of the first electronic component and the exposed
surface of the electrode of the second electronic component,

wherein the different height levels of the first and second
electronic components from each other is provided in the
step (iii) due to the adhesive sub-carrier located between the
adhesive carrier and the second electronic component, and

wherein the formation of the metal plating layer in the
step (vi) is performed by a dry plating process and a
subsequent wet plating process.

The Seventh Aspect:

The method according to any one of the second to fifth
aspects, comprising the steps of:

(1)' providing the first electronic component equipped
with a first adhesive sub-carrier used as the sub-carrier;

(i)' providing the second electronic component equipped
with a second adhesive sub-carrier used as the sub-carrier;

(ii1)' placing the first electronic component equipped with
the first adhesive sub-carrier and the second electronic
component equipped with the second adhesive sub-carrier
on a supporting substrate, the placed first and second elec-
tronic components being not overlapped with each other;

(iv)' forming the sealing resin layer on the supporting
substrate such that the first and second electronic compo-
nents are covered with the sealing resin layer, and thereby
the precursor of the electronic component package is pro-
duced;

(v) peeling away the supporting substrate, the first adhe-
sive sub-carrier and the second adhesive sub-carrier from the
precursor of the electronic component package, and thereby
the electrode of the first electronic component and the
electrode of the second electronic component are exposed at
the surface of the sealing resin layer; and

(vi)' forming the metal plating layer such that the metal
plating layer is in contact with the exposed surface of the
electrode of the first electronic component and the exposed
surface of the electrode of the second electronic component,

wherein the different height levels of the first and second
electronic components from each other is provided in the
step (iii)' due to the first adhesive sub-carrier located
between the supporting substrate and the first electronic
component and the second adhesive sub-carrier located
between the supporting substrate and the second electronic
component, and

wherein the formation of the metal plating layer in the
step (vi)' is performed by a dry plating process and a
subsequent wet plating process.

The Eighth Aspect:

The method according to any one of the second to fifth
aspects, comprising the steps of:

(1)" placing the first electronic component onto an adhe-
sive carrier used as the carrier;

(i1)" providing the second electronic component equipped
with the metal layer;

(ii1)" placing the second electronic component equipped
with the metal layer onto the adhesive carrier, the placed
second electronic component being not overlapped with the
placed first electronic component;

(iv)" forming the sealing resin layer on the adhesive
carrier such that the first and second electronic components
are covered with the sealing resin layer, and thereby the
precursor of the electronic component package is produced;
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(v)" peeling away the adhesive carrier from the precursor
of the electronic component package, and thereby the elec-
trode of at least one of the first and second electronic
components is exposed at the surface of the sealing resin
layer; and

(vi)" forming the metal plating layer such that the metal
plating layer is in contact with the exposed surface of the
electrode of the at least one of the first and second electronic
components,

wherein the different height levels of the first and second
electronic components from each other is provided in the
step (iii)" due to the metal layer located between the
adhesive carrier and the second electronic component, and

wherein the formation of the metal plating layer in the
step (vi)" is performed by a dry plating process and a
subsequent wet plating process.

The Ninth Aspect:

The method according to any one of the sixth to eighth
aspects, wherein a sputtering is performed as the dry plating
process, whereas an electroplating is performed as the wet
plating process.

The Tenth Aspect:

The method according to any one of the sixth to ninth
aspects, wherein a dry plating layer with its thickness of 100
nm to 1000 nm is formed by the dry plating process, whereas
a wet plating layer with its thickness of 5 um to 500 um is
formed by the wet plating process.

The Eleventh Aspect:

The method according to any one of the sixth to tenth
aspects, wherein the metal plating layer is subjected to a
patterning process to form a metal plating pattern layer “A”
and a metal plating pattern layer “B” therefrom, the metal
plating pattern layer “A” being at least in contact with the
exposed surface of the electrode of the first electronic
component, the metal plating pattern layer “B” being at least
in contact with the exposed surface of the electrode of the
second electronic component.

The Twelfth Aspect:

The method according to any one of the first to eleventh
aspects, wherein a light-emitting element is included as the
electronic component to be placed on the carrier, and

instead of forming the sealing resin layer, a fluorescent
layer is formed surrounding the light-emitting element, and
thereafter a transparent resin layer is formed to cover the
light-emitting element and the fluorescent layer.

The Thirteenth Aspect:

An electronic component package, comprising:

a sealing resin layer;

first and second electronic components buried in the
sealing resin layer, an electrode of each of the first and
second electronic components being flush with a surface of
the sealing resin layer; and

metal plating pattern layers “A” and “B”, the metal
plating pattern layer “A” being in connection with the
electrode of the first electronic component, the metal plating
pattern layer “B” being in connection with the electrode of
the second electronic component,

wherein a part of the surface of the sealing resin layer is
provided as an indent surface portion, and the electrode of
either one of the first and second electronic components is
flush with the indent surface portion, and thereby the elec-
trode of the first electronic component and the electrode of
the second electronic component are on the different plane
levels from each other, and

wherein each of the metal plating pattern layers “A” and
“B” has a layered structure of a wet plating layer and a dry
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plating layer, the wet plating layer being located relatively
outside, the dry plating layer being located relatively inside.

The Fourteenth Aspect:

The electronic component package according to the thir-
teenth aspect, wherein the thicknesses of the metal plating
pattern layers “A” and “B” are different from each other.

The Fifteenth Aspect:

The electronic component package according to the thir-
teenth or fourteenth aspect, wherein an outside surface of the
wet plating layer of the metal plating pattern layer “A” is on
the same plane level as an outside surface of the wet plating
layer of the metal plating pattern layer “B”.

The Sixteenth Aspect:

The electronic component package according to any one
of the thirteenth to fifteenth aspects, wherein the metal
plating pattern layer “A” comprises a further metal plating
pattern layer “A"™, and the metal plating pattern layer “B”
comprises a further metal plating pattern layer “B"™, the
further metal plating pattern layer “A"™ being in contact with
a sealing resin layer’s surface which is flush with the
electrode of the first electronic component, the further metal
plating pattern layer “B"™ being in contact with a sealing
resin layer’s surface which is flush with the electrode of the
second electronic component, and

wherein a thickness of the further metal plating pattern
layer “A"™ is different from that of the metal plating pattern
layer “A”, and a thickness of the further metal plating
pattern layer “B"™ is different from that of the metal plating
pattern layer “B”.

The Seventeenth Aspect:

The electronic component package according to any one
of the thirteenth to sixteenth aspects, wherein at least a part
of the metal plating pattern layers “A” and/or “B” serves as
a heat-releasing part of the electronic component package.

The Eighteenth Aspect:

The electronic component package according to any one
of the thirteenth to seventeenth aspects, wherein the dry
plating layer has a thickness of 100 nm to 1000 nm, whereas
the wet plating layer has a thickness of 4 um to 500 pum.

The Nineteenth Aspect:

The electronic component package according to any one
of the thirteenth to eighteenth aspects, wherein the dry
plating layer comprises at least one kind of a metal material
selected from a group consisting of Ti, Cr and Ni, whereas
the wet plating layer comprises at least one kind of a metal
material selected from a group consisting of Cu, Ni and Al.

The Twentieth Aspect:

The electronic component package according to any one
of the fifteenth to nineteenth aspects when appendant to the
fourteenth aspect, wherein the difference in thickness
between the metal plating pattern layers “A” and “B” is in
the range of 2 pm to 100 pm.

The Twenty-First Aspect:

The electronic component package according to any one
of the thirteenth to twentieth aspects, wherein a light-
emitting element is provided as the electronic component,
and

instead of the sealing resin layer, a fluorescent layer is
provided such that it surrounds the light-emitting element,
and also a transparent resin layer is provided such that the
light-emitting element and the fluorescent layer are covered
with the transparent resin layer.

While some embodiments of the present invention have
been hereinbefore described, they are merely the typical
embodiments. It will be readily appreciated by those skilled
in the art that the present invention is not limited to the above
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embodiments, and that various modifications are possible
without departing from the scope of the present invention.

For example, the peeled carrier or sub-carrier, which has
been already removed from the precursor, may be re-used.

36

present invention can be suitably available in an electric
source package (e.g., POL converter such as voltage step
down DC-DC converter), a LED package, a module with a
built-in component.

That is, the used carrier or sub-carrier can be used for the 5
manufacturing of another electronic component package at CROSS REFERENCE TO RELATED PATENT
a later stage. APPLICATION
EXAMPLES The present application claims the right of priority of
10

The electronic component package was manufactured
according to an embodiment of the present invention.

(Material for Package)

The “adhesive carrier (adhesive film)” and “sealing resin

Japan patent application No. 2012-279840 (filing date: Dec.
21, 2012, title of the invention: ELECTRONIC COMPO-
NENT PACKAGE AND METHOD FOR MANUFACTUR-
ING THE SAME), the whole contents of which are incor-
porated herein by reference.

layer” used for the manufacturing of the package were as 15

follows. EXPLANATION OF REFERENCE NUMERALS
Carrier Single-faced adhesive tape (adhesive layer: about 10 Mete,ll layer . .

(Adhesive carrier) 15 ym and polyester film: about 200 pm) 20 Carrier (e.g., adhesive carrler)

Sub-carrier Single-faced adhesive tape (adhesive layer: about 20 21 Sub-carrier (e.g., adhesive sub-carrier)

(Adhesive carrier)
Sealing resin layer

10 pm and polyester film: about 18 um)
Liquid epoxy resin

The electronic component package was obtained after the
following processes.

21A First adhesive sub-carrier

21B Second adhesive sub-carrier

24 Supporting base of adhesive carrier
26 Adhesive layer of adhesive carrier
28 Supporting substrate

Placing

Sealing resin preparation
Vacuum heat press

Demolding
After-cure
Removal

Metal sputtering

Electrolytic Cu plating
Liquid resist formation
Lithographic exposure and
development

Etching

Removal

Soder resist application
Lithographic exposure and
development

Curing

Dicing

Stamping

Inspectation

Completion

Mounting of electronic component, or another electronic component equipped with sub-carrier
having desirably-diced size (or another electronic component equipped with mtal pattern layer
formed therein) onto carrier.

Metering of predetermined amount of liquid epoxy rein, and then filling die therewith

Charging die in heat press (heated at about 50° C.), and decompression into a pressure of about -
0.1 MPa by vacuum pump, followed by holding it for about five minutes. Then, heating up to about
120° C. and pressurizing up to about 0.1 MPa, followed by holding it for about 15 minutes.
Removal of die from heat press, followed by cooling thereof. Then, sample was taken out from die.
Complete curing by dryer (about 150° C.) for about 60 minutes (in the air).

Removal of both of carrier and sub-carrier (i.e., adhesive carrier), and then precursor was taken out
Providing precursor in sputtering apparatus. Then, reverse sputtering plus Ti sputtering (about 200
A, and Cu sputtering (about 1000 A)

Electrolytic Cu plating to provide desired thickness of plating layer.

Application of liquid resist ink by spin-coater. Drying until no tack is provided.

Exposure to UV light via patterned mask, and then development of liquid resist with developer.

Etching of Cu with ferric chloride solution, and then removal of Ti layer with Ti etching liquid.
Removal of liquid resist with alkaline stripping liquid

Screen printing of photosensitive solder resist print ink. Heat treatment until no adhesiveness is provided.
Exposure to UV light via patterned mask, and then development.

Complete cure of solder resist by heat treatment.

Cut into pieces with desired size by blade (with its width dimension of about 0.2 mm) of dicer device.
Stamping of serial number on surface of sealing resin.

Examining of electrical function.

Completion

50
As a result of the above processes, there was able to be 30 First electronic component
obtained the package with “substrate-less”, “wire bonding- 31 Second electronic component (e.g., light-emitting ele-
less/bump-less”, “solder material-less”. It was confirmed ment in case of light-emitting package)
that the presence of the metal pattern layer locally located 35 Electrode of first electronic component
between the sealing resin layer and the adhesive carrier had 55 36 Electrode of second electronic component
been able to be facilitated the peeling operation. It was also 40 Sealing resin layer
confirmed that the bump-less thick metal plating layer was 44 Fluorescent layer
formed with respect to “exposed surface of metal pattern 45 Indent surface portion provided in surface of sealing
layer” and “exposed surface of electrode of electronic com- resin layer
ponent” (both of the exposed surfaces had been provided by 60 46 Transparent resin layer
the peeling of the adhesive carrier), the thick metal plating 50 Metal plating layer
layer being capable of serving suitably as a heat sink. 50A Metal plating pattern layer “A”
50B Metal plating pattern layer “B”
INDUSTRIAL APPLICABILITY 50Bb Further metal plating pattern layer “B™
65  50' Dry plating layer

The present invention can be suitably used in various
applications of electronics packaging field. For example, the

50A' Dry plating layer of metal plating pattern layer “A”
50B' Dry plating layer of metal plating pattern layer “B”
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50" Wet plating layer
50A" Wet plating layer of metal plating pattern layer “A”
50B" Wet plating layer of metal plating pattern layer “B”
60 Resist layer
100" Precursor of electronic component package
100 Electronic component package

The invention claimed is:
1. An electronic component package, comprising:
a sealing resin layer;
first and second electronic components buried in the
sealing resin layer, an electrode of each of the first and
second electronic components being flush with a sur-
face of the sealing resin layer; and
metal plating pattern layers “A” and “B”, the metal
plating pattern layer “A” being in connection with the
electrode of the first electronic component, the metal
plating pattern layer “B” being in connection with the
electrode of the second electronic component,
wherein a part of the surface of the sealing resin layer is
provided as an indent surface portion forming a stepped
portion that provides different plane levels between the
first and second electronic components, and the elec-
trode of either one of the first and second electronic
components is flush with the indent surface portion,
and thereby the electrode of the first electronic com-
ponent and the electrode of the second electronic
component are on the different plane levels from each
other, and
wherein each of the metal plating pattern layers “A” and
“B” has a layered structure of a wet plating layer and
a dry plating layer, the wet plating layer being located
relatively outside, the dry plating layer being located
relatively inside.
2. The electronic component package according to claim
1, wherein a thickness of the metal plating pattern layer “A”
and a thickness of the metal plating pattern layer “B” differ
from each other.
3. The electronic component package according to claim
1, wherein an outside surface of the wet plating layer of the
metal plating pattern layer “A” is on the same plane level as
an outside surface of the wet plating layer of the metal
plating pattern layer “B”.
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4. The electronic component package according to claim
3, wherein a thickness of the metal plating pattern layer “A”
and a thickness of the metal plating pattern layer “B” differ
from each other, and

wherein a difference in thickness between the metal

plating pattern layers “A” and “B” is in the range of 2
um to 100 pm.

5. The electronic component package according to claim
1, wherein the metal plating pattern layer “A” comprises a
further metal plating pattern layer “A™, and the metal plating
pattern layer “B” comprises a further metal plating pattern
layer “B'”, the further metal plating pattern layer “A"™ being
in contact with a sealing resin layer’s surface which is flush
with the electrode of the first electronic component, the
further metal plating pattern layer “B" being in contact with
a sealing resin layer’s surface which is flush with the
electrode of the second electronic component, and

wherein a thickness of the further metal plating pattern

layer “A" is different from that of the metal plating
pattern layer “A”, and a thickness of the further metal
plating pattern layer “B"™ is different from that of the
metal plating pattern layer “B”.

6. The electronic component package according to claim
1, wherein at least a part of the metal plating pattern layers
“A” and/or “B” serves as a heat-releasing part of the
electronic component package.

7. The electronic component package according to claim
1, wherein the dry plating layer has a thickness of 100 nm
to 1000 nm, whereas the wet plating layer has a thickness of
4 pm to 500 pm.

8. The electronic component package according to claim
1, wherein the dry plating layer comprises at least one kind
of a metal material selected from a group consisting of Ti,
Cr and Ni, whereas the wet plating layer comprises at least
one kind of a metal material selected from a group consisting
of Cu, Ni and Al.

9. The electronic component package according to claim
1, wherein a light-emitting element is provided as the
electronic component, and

instead of the sealing resin layer, a fluorescent layer is

provided surrounding the light-emitting element, and
also a transparent resin layer is provided such that the
light-emitting element and the fluorescent layer are
covered with the transparent resin layer.
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